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HIGHEST AND LOWEST SEA-LEVEL PRESSURES OBSERVED IN THE UNITED STATES 


By Epwarp H. 
(Weather Bureau, San Francisco, Calif., June 1940] 


A mass of statistics is contained in the Climatological 
Record kept at all Weather Bureau stations manned by 
commissioned personnel, in the United States and their 
territories and insular possessions. These statistics cover 
monthly and annual averages, and extremes of barometric 
pressures reduced to, and not reduced to, sea level; 
averages of temperatures by days, months, and years 
and extremes; various values for wind directions an 
velocities; precipitation data in the form of monthly and 
annual averages; records of unusual falls of rain in short 
periods of time and falls of snow (unmelted) and rainfall 
and snowfall by days; and records of sunshine and nebu- 
losity. Dates of thunderstorms and other unusual 
phenomena are entered in this log, which now consists of 
several large books at stations having long records. It 
would be interesting to speculate on = those interested 
in writing on the climates of the United States do not 
more frequently call for the data contained in these 
record books. Perhaps, sooner or later, these highl 
valued logs, or copies of them, will be placed in the all 
of Archives in Washington where all students of climate 
of our country may consult them. 

Among the interesting facts contained in these record 
books are those of the highest and lowest sea-level pres- 
sures observed. So far as is known the record of these 
extreme pressures has never heretofore been brought to- 
Cress for publication, although the station ual 

eteorological Summaries contain them. 

On February 3, 1940, letters were addressed to all 
Weather Bureau stations asking them to extract from the 
Climatological Record Book the data relating to the high- 
est and lowest sea-level pressures observed at their 
respective stations since these data were first recorded. 
The data thus gathered for all regular Weather Bureau 
stations in the United States having a length of record of 
more than 10 years will be found in the table that follows. 
These pressures are all reduced to a common datum, sea 
level, in accordance with internationally recogni 
procedure. 

An examination of the extremes given in the table 
discloses the fact that the highest reduced pressure ever 
observed at a Weather Bureau station in the United 
States was 31.29 inches at Lander, Wyo., on December 
20, 1924; and the lowest, 27.61 inches at Miami, Florida, 
on September 18, 1926. While the Miami record is that 
of a tropical cyclone, it is interesting to have here again 
recorded the extremely low pressure observed at St. Louis, 
Mo., at the time of the occurrence of a tornado on May 27, 
1896. In the article on this-tornado by H. C. Franken- 
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field, Montaty Weatuer Review, March 1896, there is 
added a note to the effect that an aneroid barometer 
privately owned by Park Commissioner Klemm showed a 
reading, when reduced to sea-level, of 27.30 inches. The 

lace of observation was near the center of the tornado. 

t should also be noted that during the hurricane of 
September 2, 1935, a pressure of 26.35 inches was observed 
at one of the Florida Keys (Montaiy Weatuer Review, 
October 1935, p. 295). 

A further examination of the data in this table discloses 
the fact that the least e in sea-level pressure for any 
station has been 1.07 inches at San Diego, Calif., in a 
period of 68 years; and that the maximum range for any 
station has been 3.02 inches, at Hartford, Conn., in a 
period of 35 years. 

_According to months of occurrence, 60 percent of the 
highest pressures observed occurred in the month of 
ween a less than 20 percent occurred in February and 
December, respectively, and less than 1 percent occurred 
in March and likewise in November. At no station was 
the highest pressure of record observed in any of the 
months of April to October inclusive. 

Unlike the occurrences of the highest pressure, lowest 
pressures of record were recorded at one or more stations 
in all months save June and July. The greatest fre- 
quency of occurrence of lowest pressures of record attend- 
ing winter cyclones was in January, more than 30 percent 
of the recorded lowest pressures occurring in that month. 
A secondary frequency of occurrence of the lowest pres- 
sures of record is in September and this is unquestionably 
associated with the tropical storms of this time of the 
year. All record low pressures in September occurred at 
stations on or near the Gulf of Mexico and the Atlantic 

. The lowest pressures of record for the months 
of August and October likewise occurred at stations on or 
near the Gulf of Mexico and the Atlantic Ocean and 
were no doubt associated with tropical cyclones. Stations 
in other parts of the United States recorded no lowest 

ressures of record in any month from June to October 
inclusive. It follows that the maximum number of 
lowest pressures of record are associated with winter 
cyclones and a secondary maximum of frequency of 
occurrence of lowest pressures of record occurs in con- 
nection with the tropical cyclones of the late summer and 
the fall months. 

The extreme range of pressure for the United States is 
3.68 inches, it being the difference between the maximum 
of record, 31.29, at Lander, and the lowest of record, 
27.61, at Miami. 
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TasLe 1.—Eztremes and range of pressure (in inches reduced to sea~ TapsuE 1.—Eztremes and range of pressure (in inches reduced to sea- 
level) for the period of record at Weather Bureau stations level) for the period of record at Weather Bureau stations—Con. 
[Records include January 1940] (Records include January 1940) 
Station Highest} Date |Lowest| Date | Range Station th Date |Lowest| Date | Range 
Years | Inches |M. D. Y.| Inches | M.D. Y.| Inches Years | Inches |M. D. Y.| Inches D. Y.| Inches 
54) 31.06 2/12/09 | 29.18 3/20/32 1.88 41 | 30.83 1/6/24 | 29.11 1/11/18 1.72 
66 | 31.10 1/31/20 | 28.46 1/3/13 2. 64 35 | 31.06 1/26/27 | 28.68 1/3, 2. 38 
GUN  eicsceccccscntcntnaee 48 | 31.09 2/9/34 | 28.66 3/6/29 2.43 50} 31.08 1/26/27 | 28.63 | 12/14/20 2. 45 
48 | 31.01 | 12/20/24 | 29.05 2/12/99 1.96 67 | 30.96 1/5/24 | 28.96 7 2.00 
18 | 30.70 1/6/24 | 29.06 | *9/30/29 1.64 50 | 30.89 1/6/24 | 29.22 1/11/18 1. 67 
37 | 30.90 1/6/24 | 29.02 *1/19/36 1.88 29} 30.51 *1/6/28 | 27.61 /18, 2.90 
Atlanta. 30. 79 1/6/24 | 29.08 1/11/18 1.71 48 | 31.26 2/11/99 | 28.86 2/6/00 2. 40 
Atlantic City 66 | 30.98 1/27/13 | 28.37 3/6/32 2.61 69} 31.00 1 28.77 2. 23 
Augusta 68 | 30.85 1/2/99 | 28.97 3/6/22 1.88 25 | 31.00 1/26/27 | 28.78 3/15/20 2.22 
Austin 13 | 30.78 1/1/28 | 29.35 5/3/33 1.43 68 | 30.79 1/26/05 | 28.76 9/27/06 2.03 
ak | 31.09 1/21/30 | 28.94 '—/91 2.15 39 | 30.96 | 12/25/24 | 28.91 1/27/16 2.05 
Baltimore 69 | 31.02 1/27/27 | 28.68 3/6/32 30. 88 1/6/24 | 29.08 2/27/02 1.80 
Binghamto 43 | 31.07] 1/27/27 | 28.36 1/3/13 2.71 60 | 31.18 | 12/28/17} 28.54] 3/15/20 2. 64 
i Birmingham - 36 | 30.88 1/6/24 | 29.16 1/11/18 1.72 53 | 30.99 1/1/90 | 28.32) 11/14/04 2. 67 
Bismarck 50 | 31.18 | 12/28/17 | 28.62 3/15/20 30. 97 1/5/24 | 29.02 2/27/02 1.95 
- Block Island 59 | 30.98 2/1/20 | 28.20 3/7/32 2.78 67 | 31.04 2/1/20 | 28.11 9/21 2.93 
Bo: 40} 31.13 1/21/30 | 29.12 /3 2.01 69 | 30.83 1/6/24 | 28.11 9/29/15 2.72 
oston 69 | 31.03 2/1/20 | 28.45 [7 2. 58 58} 31.01 1/27/27 | 28.38 3/1/14 2.63 
, Brownsville 17 | 30.88 orer 28. 02 9/5/33 2. 86 40 | 30.96 2/28/34 | 28.35 3/6/ 2. 61 
Buffal 69 | 31.03 (27 | 28.74 1/3/13 2. 29 39 | 31.14 1/31/20 | 28.35 1/3/13 2.79 
« 35 31.12 1/31/20 | 28.28 1/3/13 2. 84 55 | 30.79 2/16, 28.72 1/25/14 2.07 
39 | 31.00 1/5/24 | 28.92 2. 08 65} 31.13 1/14/27 | 28.79 5/8/27 2.34 
33 | 31.08 1/31/20 | 28.20 1/3/13 31. 06 1/5/24 | 29.00 2/26/02 2. 06 
ING vcoccncinensunccaapewiesnell 66 | 30.93 1/27/27 | 28.32 3/6, 2.91 68 | 31.07} %1/25/25 | 28.82 3/29/24 2. 25 
35 | 31.02 1/26/27 | 28.95 1/3/06 31. 07 1/31/27 | 28.26 1/3/13 2.81 
69 | 30.83 1/2/99 | 28.78 3/6/32 2.05 68 | 30.97 1/5/24 | 29.13 2/27/02 1, 84 
62 | 30.91 1/2/99 | 28.94 3/6/32 1.97 51} 30.91] 1/18/21] 2876] 1/11/18 215 
Chattanooga 61 | 30.92 1/6/24 | 29.07 1/11/18 1.85 60 | 30.78 1/6/24 | 28. 51 9/28/17 2.27 
4 Cheyenne - - 68 | 31.05 12/9/98 | 28.89 3/14/20 2.16 36 | 31.01 | 12/20/24} 28.89 3/11/23 2.12 
ee Chicago... 68 | 30.97 1/26/27 | 28.70 3/12/23 2.27 Philadelphia_ 69 | 31.02 1/27/27 | 28. 54 3/6/32 2.48 
Cincinnati- 67 | 30.93 | %1/18/21 | 28.87 /02 2.06 Phoenix........ 45 | 30.62 | 12/24/89 | 29.32 18/02 1.30 
58 | 30.97 2/9/34 | 28.88 °1/12/18 2.09 Pittsburgh_-..... 67 | 30.97 2/9 28. 82 1/12/18 2.15 
50 | 31.09 1/5/24 | 28.90 (02 41 | 31.04 1/21/30 | 29.06 /28/28 1.98 
53 | 30.85 1/19/21 | 28.80 23 | 30.88 1/6/24 | 29.37 | 10/16/23 1.51 
61 | 30.95 /26/27 | 28.87 2/21/12 2.08 Portland, 67 | 31.00 2/1/20 | 28.49] 11/18/73 2. 60 
ft 37 | 31.08 2/1/20 | 28.55 3/7/32 2.53 Portland, 68 | 30.83 2/2/80 | 28. 56 1/9/80 2. 27 
31.11 1/25/05 | 28.81 | 3/29/24 26 | 31.02 2/1/20 | 28.51 3/1/14 2. 51 
ee TR ae 53 | 30.93 1/5/24 | 28.65} 9/14/19 2. 28 51} 31.02 1/14/27 | 28.87 2/7/37 2.15 
31. 00 1/5/24 | 29.27 3/6/30 1.73 53 | 30.95 *1/2, 28. 57 3/6/32 2. 38 
31.02 | 12/20/24 | 28.69 | 2/28/02 2. 33 52} 31.15} 2/11/99] 28.92] 3/14/20 2. 23 
27 | 30.92 1/26/27 | 28.92] 2/21/12 2. 00 31.02 2/1/20 | 28.62 1/3/13 2.40 
30. 95 1/5/24 | 28.69} 8/19/16 2. 26 30.63 | 1/23/38 | 29.31 2/9/38 1.32 
' Denver. 31.13 2/11/99 | 28.84 1/12/32 2. 29 30. 92 1/3/19 | 29.00 1/27/16 1.92 
: Des Moines 31.05 | 12/20/24 | 28.76 /02 2.29 31. 00 1/2 38. 58 3/6/32 2.42 
F Detroit 31. 28. 82 1/12/18 2. 22 31. 05 1/31/20 | 28.48 1/3/14 2. 57 
Devils Lake_- 31.15 | 12/28/17 | 28.69 1/7/06 2.46 30. 78 2/16/39 | 28.92 2/2/15 1. 86 
Dodge City 31.14 28. 69 5/—/78 2.45 30. 83 2/22/11 | 29.19 3/20/32 1. 64 
‘ Dubuque -. 31. 03 1/26/27 | 28.68 1/3/06 2. 35 30. 74 2/17/83 | 28.95 1/27/16 1.79 
; Duluth 31. 05 1/26/27 | 28.75 3/16/20 2.30 31. 06 1/5/24 | 28.83 3/29/24 2. 23 
* Eastport 31. 04 2/1/20 | 28.24] 12/16/16 2.80 31.01 28.86 | 2/28/02 2.15 
TRESS Si TCS: 31.00 1/2/99 | 28.87 1/12/18 2.13 31. 03 1/17/88 | 29.03 1/12/32 2.00 
30.82 | 2/12/99 | 29.28 3/20, 1. 54 30. 96 1/5/24 | 28.67 /86 2. 29 
® EL See 31.02 1/26/27 | 28.61 11/9/13 2.41 30. 53 2/17/83 | 29.46 3/9/12 1.07 
31. 08 1/26/27 | 28.64 | 12/14/20 2.44 31. 01 1/26/27 | 28.80 1/11/18 2. 21 
Ay OE SaaS 30.71 12/9/23 | 28.93 2/2/15 1.78 31.00 2/1/20 | 28.44 3 2. 56 
30.99 | 12/10/19 | 28.93 2.06 30.64] 3/—/02] 28.85] 1/27/16 1.79 
31.04 1/5/24 | 29.04 2/13/19 30. 84 1/18/88 | 29.03 | 12/—/76 1.81 
30.97 | 1/26/27 | 28.93 | 2/25/26 2.04 Sault Ste. 52} 31.15 | 1/26/27 | 28.58] 11/29/19 2. 57 
31.00 | 2/12/99} 29.14] 2/27/02 30. 75 1/2 28. 86 3/6/32 1.89 
< 30.64 | °2/1/16 | 29.10] 1/27/16 1.54 Scranton 31.08 | 1/27/27 | 28.76 1/3/13 2.32 
30. 90 1/6/24 | 28.55 9/8/00 30.83 | 12/3/21 | 28.80] 1/25/14 2. 03 
Grand Junction 30. 93 1/5/24 | 28.98 | 12/25/16 1.95 Sheridan 31.11 12/31/27 | 28.89 1/12/32 2. 22 
31.07 1/26/27 | 28.78 2/25/26 2.29 Shreve 30. 95 1/5/24 | 29.21 8/23/79 1.74 
Green Bay -- .._-- 31.09 1/26/27 | 28.69 14 2. 40 Sioux 31.09 | %1/25/05 | 28.85 3/15/20 2. 24 
: Greenville, 8. C 30. 84 1/19/21 | 29.05 1/11/18 1.79 Spokane 31. 04 1/4/24 | 28.93 1/25/14 2.11 
Harrisburg -- .-- 31.04 | 1/27/27 | 28.62 1/3/13 2.42 Springfield, 31.00} 1/15/88 | 28.82] 3/11/23 2.18 
r 31. 06 2/1/20 | 28.04 9/21/38 3.02 Springfield, Mo_ 31. 03 1/5/24 | 28.93 2.10 
s 30. 86 1/2/99 | 28.26 9/16, 2.60 31.06 | 12/29/33 | 28.29 1/3/13 2.77 
31.21 | 12/31 28. 80 1/11/32 2.41 Tacoma 30. 82 12/3/21 | 28.77 1/25/14 2.05 
31. 10 1/14/88 | 28.92 1/11/32 2.18 pa 30. 64 2/29, 28.81 | 10/25/21 1.83 
30. 91 1/5/24 | 28.20 8/17/15 2.71 Tatoosh Island..........-...... 50 | 30.80 12/3/21 | 28.62 1/25/14 2.18 
58 | 31.18 | 12/28/17 | 28.78 3/15/20 30.97 | 12/20/24 | 28.99 3/11/23 1.98 
c| 69 .95 | 12/10/19 | 28.78 2.17 Toledo_. 67 | 31.04 1/26/27 | 28.88 1/12/18 2.16 
40 | 31.03 1/27, 28. 84 1/12/18 2.19 Trenton. 26 |} 30.98 | %1/31/20| 28.51 3/6/32 2. 47 
67 | 30.67 1/6/24 | 28.90 9/18/28 1.77 51 | 31.15 | 12/11/98} 28.79 3/14/20 2. 36 
31.19 1/4/24 | 29.04 1/26/14 2.15 30. 95 1/6/24 | 29.06 2/27/02 1.89 
51} 31.11 1/5/24 | 28.86 3/29/24 2. 25 eee 541} 31.07 1/21/30 | 29.03 1/25/14 2.04 
68 | 31.06 | 12/20/24 28.78 2/28/02 2.28 Washington, D. 67 | 31.01 1/27/27 | 28.67 3/6/32 2.34 
69 | 30.52 | 12/29, 28.47 | 10/17/10 2.05 51 31.09 1/5/24 | 28.88 3/29/24 2. 21 
1 67 | 30.87 2/5/75 | 28.95 1/11/18 1.92 “EFRORSES Tae a 61 | 31.20 2/11/99 | 28.91 1/10/80 2. 29 
66 | 31.10 1/26/27 | 28.82 10/16/80 2. 28 Wilmington, N. C__.....-.....- 69 | 30.91 1/2/99 | 28.65 3/6/32 2. 26 
49 | 31.29 | 12/20/24 | 28.85 1/12/32 2. 44 Winnemucca. 62 | 31.04 1/17/88 | 28.93 1/27/16 2.11 
30 | 31.04 2/9/34 | 28.81 2/25/26 2.23 ESSELTE ET 30. 89 2/28/34 | 29.08 1/11/18 1,81 
43 | 31.08 1 28. 78 3/29/24 2. 30 11 | 30.90 11/22/30 | 29.07 11/16/30 1.83 
30. 98 1/5/24 | 28.93 2.05 Yellowstone Park. 36 | 31.15 | 12/20/24 | 28.96 1/12/32 2.19 
30. 59 2/17/83 | 29.26 3/10/12 60 | 30.64 1/24/38 | 29.37 5/8/02 1,27 
Louisville. 30.98 | *1/—/24 | 28.94" 2.04 
t Lynchburg 20! 30.96 1/27/27 | 28.90 1/3/13 2.06 *Also on later dates 
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RELATION BETWEEN EQUIVALENT POTENTIAL TEMPERATURE AND WET-BULB 
POTENTIAL TEMPERATURE 


By H. H. Brnpon 
{Meteorological Service of Canada,! July 1939] 


The wet-bulb potential temperature and the equivalent 
potential temperature have both been regularly employed 
in air-mass analysis as an identification invariant for air 
undergoing pseudoadiabatic changes; and since there is an 
underlying relation between these two quantities, it 
appears worth while to derive the equation for transform- 
ing one into the other. 

e following notation will be used: 


w= mixing ratio in grams of water vapor per gram of dry air; 
cooper of grams of liquid water per gram of dry air; 
=wt+y; 
=air 
T.=wet-bulb temperature; 
6a= partial potential temperature; 
6.=equivalent potential temperature (1), (2); 
6.= wet-bulb potential temperature; 
T.=temperature at the condensation level; 
€m== Water-vapor pressure (since saturation is assumed, this is the 
maximum vapor pressure) ; 
Pa= partial pressure of air; 
Pe= pressure at condensation level; 
=specific heat of dry air (0.240 cal/gm) ; 
=latent heat of condensation of water vapor; 
L=594.9—0.51t (3); 
c=specific heat of liquid water; 
A=reciprocal of the mechanical equivalent of heat, 
(2.392 10—) ; 
R=gas constant for dry air (2.87 10° c. g. s. units). 


The equation for the equivalent potential temperature 
as derived by Rossby (4) ts: 


L.w 
(1) 


where L,=latent heat of condensation at temperature 7,. 
The equation for the saturated adiabatic (5) is: 


where k is a constant. 
The partial potential temperature is given by: 
(%\— 
in( (3) 


Substituting this value for In pg, equation (2) becomes: 


ln 7+ =constant. (4) 


In pseudoadiabatic ascent, the second term in (4) is 
neglected, so that the equation for the pseudoadiabatic is 
given by: 

In 8, constant (5) 
‘ToT . 

If the air is not saturated at the the tempera- 

ture T in (5) has to be replaced by the condensation tem- 


perature 7, while w of course remains the same until con- 
densation sets in. Then: 


In 64 =constant. (5a) 


‘Published by permission of the Controller, Meteorological Division, Air Services 
Branch, Departinent of Transport. 


According to Rossby’s definition (2), the equivalent 
potential temperature is obtained on the assumption that 
the air mass ascends pseudoadiabatically until the mixing 
ratio vanishes, w = 0. The value of @ thus arrived at is 
the equivalent potential temperature @,. It follows that: 


ln 6,=constant, (6) 


where the constant is the same as in equation (5). Equat- 
ing these two expressions leads to equation (1). The 
derivation of this equation has been repeated here, since 
some of the equations will be used to establish the relation 
between equivalent potential and wet bulb potential 
temperature. 

The wet bulb potential temperature of a mass of air 
has been defined by Normand (6) as the temperature 
attained by a mass of air apenas adiabatically to satura- 
tion and then carried pseudoadiabatically to a pressure of 
1,000 mb. In figure 1, the connection between temperature, 
pressure, mixing ratio, wet-bulb temperature, wet-bulb 
potential temperature, and equivalent-potential tempera- 
ture on a tephigram is recapitulated. In the example it is 
assumed that the air has originally a pressure of 900 mb., a 
temperature of 10° C. and a relative humidity of 65 per- 
cent. Since the saturation mixing ratio at p=900 mb. 
and 7=10° C. is 8.5 gm/kg as shown by the tephigram, 
the actual mixing ratio is w=5.5 gm/kg. Similarly the 
maximum vapor pressure is 12.3 mb., and the actual one 
8mb. To find the pressure p, and temperature 7, at the 
condensation level, the point p=900 mb., T=10° C. has 
to be moved along the dry adiabatic to the intersection 
with the mixing ratio line 5.5 gm/kg. The pressure and 
temperature are here 820 mb. and 2.3° C. If the particle 
is moved along the pseudoadiabatic until it reaches its 
original pressure of 900 mb., its wet-bulb temperature is 
found to be 6.5° C. By the particle still further 
down along the pseudoadiabatic until it reaches the 

ressure 1,000 mb., its wet-bulb potential temperature 
is found to be 11° C. 

The equivalent potential temperature is obtained by 
following the pseudoadiabatic from the condensation point 
to a pressure as low as is possible on the thermodynamic 
chart used. On the tephigram used here, for example, the 
pseudoadiabatic is quite closely tangential to the dry 
adiabatic at a pressure of 380 mb. Strictly speaking, the 
particle should be brought to the pressure zero to ensure 
that all the water vapor is precipitated. However, it is 
obviously sufficient in the example chosen here to bring 
the particle only to 380 mb. pressure. From this position 
the particle has to be moved dry adiabatically to the 
standard pressure 1,000 mb. The temperature reached 
here is the equivalent potential temperature. In the 
present example it is 34° C. 

Instead of using this graphical method for determining 
the equivalent potential temperature which corresponds 
to a given wet-bulb potential temperature, a formula can 
ke derived to express the relation between the two quan- 
tities. To obtain the wet-bulb potential temperature on 
the thermodynamic chart the air mass had to be moved 
pseudoadiabatically from the condensation point p,, T., 
to the pressure 1,000 mb., since the wet bulb is being con- 
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sidered. At this pressure of 1,000 mb. it assumes the wet- 
bulb potential temperature @, while its mixing ratio is 
given as the saturation mixing ratio at the temperature 
6, We). Therefore, equation (5) can be applied: 


In — constant. (5b) 

The constants on the right of (5b) and (5a) are equal 

since the points p,, 7., and 1,000 mb., 6,, lie on the 

same pseudoadiabatic. The constant is furthermore, 
according to equation (6), equal to ln @, so that 


In 6,.=ln 


Lw(®~«) 
(7) 


(it should be noted that the saturation mixing ratio 
w(0.) has to be taken at a pressure of 1,000 mb., as is 
obvious from the preceding derivation.) By substituting 
for the mixing ratio the vapor pressure é,, which is given 
to an accuracy sufficient for our purpose by 


or 
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ture plus the increase which could be caused by the 
atent heat of the saturated water vapor contained in 
the air at the wet-bulb potential temperature. Equation 


(9) can be written 
(0.622) Le m(O.) 


This relation may also be obtained directly from the 
psychrometer equation (7) én(7.)—e=Bp(T—Ty.), where 
e is the actual vapor pressure of the air, and 


B=(1- p /L(T.)(0.622) 


If the air of pressure P, temperature 7, and vapor 
pressure e is brought pseudoadiabatically to an infinitely 
small pressure, so that e=0 since all the water vapor 
condenses and falls out, and is then carried adiabatically 
to the standard pressure of 1,000 mb., 7’ changes into 
6, while T, becomes 6,. Thus the psychrometer equa- 
tion changes into 


€ m (4) =B(1000) (0.—O 0), OF 
€m(Ow) 


(9a) 


em 
w= 0.622 (8) 06+ 4000)" 
50 
40 
& 
30 = 
i 
20= 
= 
-40 -30 -20 10 20 30 
DEGREES CENTIGRADE 
Ficure 1. 
equation (7) may be transformed into 500° 
Lem(0.622) 
Since the exponent of the exponential function is small, << 
it may be developed into series, and terms of a higher F oso en 
order than the first omitted without serious loss of ac- w we 
curacy in most cases. 5S onl 
Equation (7) becomes thus a rw 
(7a) 
Lw(6.) is the latent heat contained in the air due to the 
presence of water vapor saturated at the temperature 3 260° 280° 300° 320° 340° 
EQUIVALENT POTENTIAL TEMP. 


6. Thus equation (7a) states that the genase rm 
tial temperature is equal to the wet-bulb potential tem- 


FiGuRE 2.—Relation between equivalent potential and wet-bulb potential temperature. 


| 

| 


1940 


since in B, the.expreesion *) is very much less than 
unity, this is practically identical with (9a). 

From equation (9) the following numerical relation 
between the equivalent potential temperature 6, and the 
wet-bulb temperature 6, is found: 


6 | 260° | 270° | 280° | 290° | 300° | 310° | 320° | 330° | 340° 


Ge 257.2 | 264.6 | 271.3 | 276.8 | 281.7 | 285.9 | 289.4 | 292.5 | 205.3 


The relation is represented graphically in figure 2. 


Thus the use of @, or 6, to identify a mass of moist air 
undergoing pseudoadiabatic changes is a matter of per- 
sonal choice. The wet-bulb potential temperature appears 
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to have a certain conceptual advantage since it does not 
uire the air to be taken to zero pressure for extraction 
of its precipitable water. Moreover, the wet-bulb poten- 
tial temperature is — related to the wet bulb tem- 
perature, a quantity which can be easily measured. 
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TROPICAL DISTURBANCES OF SEPTEMBER 1940 


By J. H. 
[Weather Bureau, Washington, Nov. 2, 1940] 


August 30—September 3.—The first indications of prob- 
able origin of this hurricane appeared on the morning of 
August 30, as a mild depression central about 225 miles 
off the Florida east coast. A slow progressive movement 
toward the north-northwest with rapid development, was 
indicated by the report of an unidentified vessel near 
32°12’ N., and 72°24’ W., at 5 p. m. of that day, which 
recorded an east-southeast wind, force 10, with barom- 
eter reading of 978.7 millibars (28.90 inches). During 
the next day the disturbance was attended by severe 
squalls and strong shifting gales over a large area and by 
winds of hurricane strength near its center. Shortly 
after the morning observation of September 1, the course 
of the disturbance seems to have changed from north- 
northwest to north-northeast. 

The American S. S. Dungannon reported that she 
encountered north-northeast winds, force 10, at 8 a. m. of 
September 1, near 35°50’ N., and 73°45’ W., with pres- 
sure reading 993 millibars (29.32 inches), and that the 
wind shifted to northwest and increased to force 12 shortly 
thereafter. During the evening of the same day, the 
tanker Franklin K. Lane, on a voyage from New York to 
Corpus Christi, reported that she met an east-southeast 
hurricane which shifted to west-northwest near 38°17’ N., 
and 70° 32’ W. She also reported that a pressure reading of 
965.1 millibars (28.50 inches) was noted during the pas- 
sage of the hurricane. This is the lowest barometer read- 
ing of record in connection with the disturbance. Several 
other vessels reported winds of force 8 or higher, on the 
Ist. (See Table of Ocean Gales and Storms on page 255 
in this Review.) 

The disturbance was centered at 7:30 a. m., September 
2, about 75 miles east-northeast of Nantucket, Mass., 
moving rapidly north-northeastward. The Weather 
Bureau office, Nantucket, Mass., recorded a maximum 
velocity, for a 5-minute period, of 57 miles an hour, from 
the northeast and an extreme velocity of 65 miles an hour 
on September 2. This exceeds all previous September 
wind records at that station. 

The storm moved inland a short distance to the north- 
west of Yarmouth, Nova Scotia, with rapidly diminish- 
ing intensity, during the evening of the 2d, and appar- 
ently dissipated in the region north of Anticosti d, 


Quebec, on September 3. 
Timely warnings and advisories were issued from the 


forecast center at Washington, D. C., covering the 
movement of this hurricane. 

September 11-18.—On the 7:30 a. m. chart of September 
11, 1940, there were some indications of a disturbance of 
slight intensity about 250 miles northeast of St. Thomas, 
V. I., moving in a west-northwesterly direction. During 
that afternoon, an unidentified vessel near latitude 20° N., 
and longitude 64°30’ W., reported cloudy weather, 
northwest wind, force 6, with a barometric pressure 
reading 1,007 millibars (29.74 inches). 

The depression developed very rapidly during the 12th, 
causing moderate gales over a large area to the right of its 
path. At 7:30 p. m. the center was near 22°30’ N., and 
68° W., from which point it continued to move in a west- 
northwesterly direction until the following morning. 
During the 13th it curved to the north aon northeast 
attended by strong gales and continued falling pressure. 

At the morning observation of September 14 the storm 
was central about 475 miles east-northeast of Nassau, mov- 
ing at a rate of about 12 to 14 miles an hour. An 
observation from the 8. S. Borinquen indicated that the 
disturbance developed to full hurricane strength during 
that day. The vessel met a north-northeast wind, force 
12, at 5 p. m., near latitude 30°24’ N., and longitude 71° 
W., with barometer reading 988.3 millibars (29.19 inches). 
Her daily journal from local noon to midnight of Septem- 
ber 14 ae “Overcast, heavy rain, ship hove to; vessel 
laboring and shipping water.” The S. S. Coamo also 
became involved in the hurricane on the 14th, reporting 
that she encountered an east-northeast wind, force 11, at 
11 p. m., near 30°14’ N., and 72° W. 

For the next 48 hours the storm moved rapidly in a 
north-by-east direction and was centered near 39°30’ N., 
and 68° W., at 7:30 a. m. of September 16, attended by 
moderate to heavy rain, in the vicinity of Nantucket, 
Mass., and by gales over a very wide ocean area. 

Scattered ship reports indicate that thick weather, with 
rough seas, and heavy rain squalls were associated with the 
disturbance as it moved inland during the evening of 
September 18, a short distance north of Cape Race, 
Newfoundland. 

Although this storm developed full hurricane force, no 
reports have been received of loss of life or wey dam- 
age, probably due to the fact that it remained well at sea 
during practically its entire passage. 
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The movements of this hurricane were amply covered by 
advisories and warnings issued by the Weather Bureau. 

September 19-24.—A rather weak tropical disturbance 
1,006 millibars (29.71 inches), formed on the morning of 
September 19, 1940, in the vicinity of Bluefields, Nicara- 

a. It progressed in a northwestward direction over 
the Gulf of Honduras during the next 24 hours and moved 
inland over Quintana Roo during the night of September 


20. By the afternoon of September 21 the depression 
had entered the Gulf of Mexico, northwest of Progresso. 
Yucatan, attended by winds of force 4—5 (Beaufort Scale). 


The disturbance continued to move northwestward 
increasing slowly in intensity after passing into the Gulf 
of Mexico. On the morning of September 23, it was cen- 
tered near latitude 27°45’ N., and longitude 95°30’W. 
An unidentified vessel in the western portion of the Gulf 
of Mexico at 5 a. m. of the 23d, encountered a fresh gale 
from the northwest. That afternoon, the depression 
moved very slowly and curved rather sharply to the 
northeast. The tanker Dannedaike met a fresh south- 
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west gale near 28° N., and 95° W., at 7 p. m. of the 23d, 
with the lowest pressure reading of the storm, 1,004 
millibars (29.65 inches). 

During the early morning of September 24 the disturb- 
ance passed inland over southwestern Louisiana, a short 
distance to the west of Lafayette. Heavy rains were 
associated with this storm over southern Louisiana and 
along the upper coast to Texas, the heaviest amount 
reported being 7.10 inches at Cheneyville, La. 

he depression, decreasing in intensity after passi 
inland, continued to move northeastward and merge 
with a low-pressure trough which dominated the south- 
central and eastern portions of the United States, during 
the evening of September 24. 

Advisories and warnings were issued by the forecast 
center at New Orleans, La., from September 21, when the 
disturbance entered the Gulf of Mexico, until it moved 
inland and diminished rapidly on the 24th. 

A diagram showing the tracks of these disturbances 
appears herewith. 


METEOROLOGICAL AND CLIMATOLOGICAL DATA FOR SEPTEMBER 1940 


[Climate and Crop Weather Division, J. B. Kivcer in charge] 


AEROLOGICAL OBSERVATIONS 
By C. Toom 


The mean surface temperatures during September 
(chart I) were above normal over the western and north- 
central parts of the United States, and but slightly below 
normal over most of the rest of the country. <A consider- 
able area in the north central and extreme north portions 
of the country averaged 6° F., or more, above normal! with 
the maximum positive departure of about 8° F. occurring 
in scattered areas of Montana and northeastern Wyoming. 
In three small widely scattered areas of the east and sout 
temperatures for the month were 4° F. below normal. 

At the 1,500 m. level the direction of the 5 a. m. resultant 
wind for the month (chart VIII) was north of the corre- 
sponding normal resultant (clockwise turning) over all of 
the eastern half of the country and at San Diego with the 
opposite departure from normal direction over the rest of 
the country. At the 3,000 m. level (chart [X) the same 
general departure of the 5 a. m. resultant direction from 
normal was noted except that the counter clockwise turn- 
ing from normal was also noted at Houston and at Key 
West. At 5,000 meters the 5 p. m. resultant direction 
(chart X) when compared to the 5 a. m. normals at that 
level show southward turning from normal in the area 
west of a line from Duluth to El Paso, while all stations 
east of this line, except Arlington, show resultants more 
northerly than 4 

The 5 a. m. resultant velocities for the month were above 
the corresponding normal in the southwest and extreme 
west parts of the country at the 1,500 m. level and were 
generally below normal over the rest of the country. The 
resultant velocities were about 3 m. per second above 
normal along the California coast and averaged about 3 m. 
per second below normal over the northern Great Lakes 
and the extreme north central region. At the 3,000 m. 
level the 5 a. m. resultant velocities were below normal 
over most of the northern half of the country and were 
generally above normal to the southward. At the 5,000 
m. level the September 5 p. m. resultant velocities were 
considerably above the corresponding 5 a. m. no 
over most of the country. 

Reference to chart T indicates that the mean tempera- 
tures in the area west of a line drawn across the United 


States through St. Louis, Mo., and Abilene, Tex., were 
above normal for September while temperatures in the 
rest of the country were below normal. This division of 
the country corresponds closely to the corresponding 
northward and southward departures from normal of 
the resultant directions for the month at the 1,500 m., 
3,000 m., and 5,000 m. levels. 

In September the directions of the 5 p. m. resultant 
winds at 1,500 meters were north of the corresponding 
5 a. m. resultants at this level over the northwest and the 
Rocky Mountain region while, except at two stations, the 
resultant winds turned to the southward during the day 
over the rest of the country. At the 3,000 m. level the 
resultant winds turned to the northward during the day 
over the western one-third of the country and turned to 
the southward over the central one-third while the shifts 
were well distributed at this level over the Eastern States. 

At the 1,500 m. level the resultant velocities at 5 p. m. 
for the month were higher than the corresponding 5 a. m. 
velocities over about half of the country, including New 
England, the extreme Northern States, the Southwest and 
and most of the South Central and Gulf Coast States. 
At 3,000 m. the change in resultant velocities from 5 a. m. 
to 5 p. m. were again well distributed, the velocities in the 
evening being higher than the morning velocities over the 
New palend States, over Florida, and over most of the 
central and west central region. 

The upper air wind data discussed above are based on 
5 a. m. iioreatiete (charts VIII and IX) as well as on 
observations made at 5 p. m. (table 2, charts X and XI). 

At all 1,000 m. levels from 4,000 m. up to 18,000 m. 
above sea level the highest pressures observed over the 
country (table I) occurred on or near the southwest 
boundary line of the United States, the maximum pressure 
at each of these levels being recorded at one or more of the 
three stations Brownsville, El Paso, or Phoenix. The 
lowest pressure over the United States at each 1,000 m. 
level from 4,000 m. to 17,000 m., occurred at Sault Ste. 
Marie. At 3,000 m. the same minimum pressure 
(707 mb.) occurred at Sault Ste. Marie as at several other 
stations, while at 18,000 m. a low pressure reading of 78 
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a occurred at eight stations, including Sault Ste. 
arie. 

Mean pressures at the three levels, surface, 500 m., and 
1,000 m. were lower in September than in August this year 
over the extreme West, the Great Lakes, the Northeast, 
and over the East Central States, while pressures were 
higher over the rest of the country at these levels. Except 
for several small pressure increases in the Central States 
at the lower levels, all September mean pressures were 
lower than in August over the United States from 1,500 m. 
up to at least 14,000 m. This decrease in pressure was 
especially marked along the Pscific coast and along the 
North Atlantic coast, for example, the average decrease in 

ressure for these levels was 6 mb. at both Medford and 
kehurst while a decrease of 9 mb. was noted at Medford 
at both the 8,000 m. and 11,000 m. levels. 

A difference of 15 mb. between the highest and the 
lowest mean pressure was observed in September at the 
five 1,000 m. levels from 7 to 11 km. Steep pressure 
gradients were noted between Sault Ste. Marie and Joliet 
at the 8- and 9-km. levels and between San Diego and 
Phoenix at the three levels, 8, 9, and 10 km. 

Temperatures were lower in September this year than 
in August at all levels below 11,000 m. At the 13,000 
m. level temperatures over all stations in the western one- 
third of the country as well as over Sault Ste. Marie and 
over Lakehurst were higher than in August. At the 
next five higher 1,000 m. levels temperatures were in 
general lower than in August over the central one-third 
of the country and higher over the rest of the United 
States. At 15,000 m. for example, the mean temperature 
for September was 4.8° C. higher than in August at 
Medford, 4.2° higher at Lakehurst, and 2.4° lower at 
Omaha. 

Considering the temperatures for all levels over the 
country as a whole September was colder in 1940 than 
in 1939. Except at Bismarck, Denver, and Phoenix 
stations reported mean temperatures lower than those 
for September 1939 at the four lower levels, 1,000 m., 
2,000 m., 3,000 m., and 4,000 m. At most of the 1,000 
m. levels from 5,000 to 11,000 m. the mean temperatures 
were still lower than last year except at the same three 
stations. Above 11,000 m. up to at least 17,000 m., the 
mean temperatures were generally higher than in 1939. 

The altitude of the mean temperature of 0° C. was 4,900 
m. over Brownsville in September and was 3,100 m. over 
Sault Ste. Marie. The altitude of this level was on the 
average 4,500 m. or higher at all Weather Bureau stations 
in the United States south of 35° N. latitude. The level 
of freezing temperatures in the free air was lower than in 
August; being 1,200 m. lower at Medford, 800 m. lower at 
Lakehurst, but only 100 or 200 m. lower than in August 
over the central part of the country. 

All stations have this month reported absolute minimum 


SEPTEMBER 1940 


temperatures as observed in free air to the nearest tenth 
of a degree, as well as the level at which this minimum was 
recorded and the date on which it occurred. The mini- 
mum temperature for the month reported by Weather 
Bureau stations was —79.8°C. (—112°F.) reported as 
occurring on September 25 at 15.3 km. (about 9.5 miles) 
above Brownsville, Tex. The highest minimum tempera- 
ture for the United States during September was reported 
on September 22 as —60.5°C. (—77° F.) at an altitude of 
15.6 km. over Seattle, Wash. 

Table 3 shows the maximum free air wind velocities and 
their directions for various sections of the United States 
during September as determined by a observa- 
tions. e extreme maximum for the month was 78.0 m. 
per second (174 m. p. h.) observed over San Antonio, Tex. 
on September 12. This high velocity wind was blowing 
from the WNW. at an elevation of 21,230 m. (about 13 
miles) above sea level. A maximum 57.6 m. per second 
for the month of September occurred last year over 
Cleveland, Ohio, at 12,400 m. above sea level. It is noted 
that as far as was determined by pilot-balloon observa- 
tions the maximum free air wind velocity was higher in 
September 1940 than it was in this month during the 
years 1937, 1938, and 1939 and that this was true both in 
the free-air layer from 2,500 meters to 5,000 m. and in the 
free air above 5,000 m. 

pause data for September showing the mean 
altitude and temperature of the tropopause at various 
stations are shown in table 4 and on chart XIII. 


MEAN ISENTROPIC CHART! 


The circulation for September 1940 was dominated by a 
major anticyclonic eddy central over the Plains States. 
Within the major vortex three distinct tongues, two moist 
and one dry, appeared. The major eddy showed above 
normal intensity and covered a large area, thus displaci 
the dry anticyclonic tongue east of its normal position an 
— below normal precipitation over the Southeastern 

tates. 

Surface temperature departures were in general positive 
below the northward-moving currents and negative below 
the southward-moving currents. The large positive pre- 
cipitation departures over the Western States are typical 
of the left side of a well-developed moist tongue, whereas 
the deficiencies over northern Missouri and southern Iowa 
apparently were due to the splitting of the moist tongue. 

e southern branch of the moist tongue probably showed 
its most pronounced development in the early part of the 
month when flood rains occurred in southeastern Kansas 
and northeastern Oklahoma. The isohyets for this 
storm showed a definite NW.-SE. orientation with a center 
of 19.75 inches near Hallett, Okla. 


1 Prepared by A. K. Showalter, Hydrometeorological Section. 
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Tex. | Ga” | ‘Mont’ | Dak. | Idaho. | vill'Tex.| | ton, Ve. | ton.8-0. | Ill nati, Ohio Colo. 
(537 m.) (630 m.) (209m.) | (1,005 m.) | (512 m.) (870 m.) (7 m.) (220 m.) (132 m.) (18 m.) (192 m.) (157 m.) | (1,627 m.) 
i 
| 
2} 29) 263 3! 5 
5| 20] 266) 29) 63 
29) 274) 37] 
: 5) 29) 280) 
7| 27| 286 22) 336) 
0} 23) 298) 22) 328) 
14) 4,2) 19) 310 20) 317) 
| 28; 15 17} 300) 
‘ 40) 12} 320; 16) 286 
] 18} 10) 328 14) 288 
13| 286) 
ra 
| 
| 
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TaBiLe 3.—Mazimum free-air wind velocities (m. p. 8.), for different sections of the United States, based on pilot-balloon observations during 


SepremBer 1940 


eptember 1940 
Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
Diree- | gu Direc- 
Station tion | Station tion | Bg Station 
A 14 < A 
Northeast !_....... 30. 5 21|H 43.0 | WSW_..| 4,880 | 10 | Harrisburg, Pa_____. 46.5 | NW_.... 12, 230 | 22 | Columbus, Ohio. 
East-Central ?_.__. 29.0 25 | Richmon 35.4 | WNW-_.| 5,000 | 12 | Nashville, Tenn____. 49.2 | NW_...- 12, 640 | 13 | Louisville. Ky. 
Southeast *__.__..- 23.8 24 | Montgomery, Ala...|| 27.1 | WNW-.| 5,000 | 11 | Birmingham, Ala_-__|| 59.0 | W__...-. 13,790 | 13 | Charleston, 8. C. 
North-Central #.._.} 31.7 9 | Duluth, Minn 39.8 | W_..... 4,900 | 24 = he Marie, || 56.0 | N_....-. 9,800 | 10 | Bismarck, N. Dak. 
ich. 
| rae 30. 4 18 | Des Moines, Iowa__.|| 37.2 | N__.-.-- 3, 24 | North Platte, Nebr_|| 70.4 | WSW___| 18,810 | 27 | Springfield, Ml. 
South-Central ¢. 32.5 29 | Amarillo, Tex gi Sees 2,810 | 30 | Amarillo, Tex____... 78.0 | WNW_.| 21, 230 | 12 | San Antonio, Tex. 
Northwest 27.3 3 | Great Falls, 30.8 | 8_....... Butte, Mont 53.2 | WSW_..| 5,950} Missoula, Mont. 
West-Central 23.3 2 | Sheridan, W 34.4) SW..... 5, 4 | Rock Springs, Wyo_|| 49.5 | 10,100 | Ely, Nev. 
Southwest *_..._..- 28.1 27 | Las Vegas, Nev 2.3 OW ;.... 3,180 | 27 | Las Vegas, Nev___-. 68.8 | WSW___} 11,432 | 15 | Las Vegas, Nev. 


1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, Pennsylvania, and northern Ohio. 

2 Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 
Tennessee, and North Carolina. 

4 South Carolina, Georgia, Florida, and Alabama. 

4 Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. 

+ Indiana, Illinois, lowa, Nebraska, Kansas, an 


d Missouri. 


and western 


6 aitetuioe, Arkansas, Louisiana, Oklahoma, Texas (except extreme west Teras), 


7 Montana, Idaho, Washington, and Oregon. 
§ Wyoming, Colorado, Utah, northern Nevada, and northern California. 
*Southern California, southern Nevada, Arizona, New Mexico, and extreme west 


TasLe 4.—Mean altitudes and temperatures of significant points identifiable as tropopauses during iy seer 1940, classified according to the 
potential temperatures (10° intervals between 290° and 409 °A.) with which they are identified (based on radiosonde observations) 
BANGER, .5inccncce Bismarck, N. Dak. Brownsville, Tex Charleston, 8. C. Denver, Colo. E! Paso, Tex. Ely, Nev. Great Falls, Mont. 
eg ag a a ag ag 
7) —33.5 ee 17} 9.3 |—41.2 14} 9.9| —48.6 
29 9.8 10.6 |—45.5 21; 10.8 |—48.3 8] 10.1 |—39.4 35| 10.8 |—48. 27; 11.0] —51.6 
20 11.4 12.2 |—54.6 25/| 11.8 |—82.8 18| 11.5 |—47.6 15| 121 |—55.8 8| 124| —58.2 
10 13.6 13.4 |—61.7 7| 13.3 |—60.3 20| 13.4 |—60.2 10| 13.0 |—58.4 6| 12.9] —87.8 
5 14.8 14.4 |—64.4 10| 14.9 |—67.8 14} 15.1 |—70.3 10| 13.7 |—59.8 14.1] —62.7 
2 15.7 15.4 |—68.9 7| 15.1 |—66.3 14| 15.8 |—72.4 7| 14.3 |—60.0 6| 14.4] —60.0 
7 16.4 15.6 |—66.1 15.8 |—67.0 16.5 |—73.7 
6 17.0 16.5 | —70.0 2| 16.3 |—68.0 8| 16.9 |—71.6 6| 16.0 |—63.8 4| 15.6| —60.2 
5 17.5 16.9 |—68.2 7| 16.7 |—66.1 1] 17.6 |—73.0 6| 16.4 |—63.2 3| 16.3] —62.3 
14.1 13.7 |—59.9 |..-....| 13.0 |—56.9 14.0 |—61.4 12.3 |—53.4 |.......| 12.0 | —54.3 
Mean 
temperature °A. 
(weighted) __..__-. 363.7 361.0 354.7 361.8 351.8 345.6 
Number days with 
observations 26 26 28 28 28 
Stations........... | Lakehurst, Medford, Oreg. Nashville, Tenn. Oakland, Calif. Oklahoma City, Okla. Omaha, Nebr. 
ag ag ad | aE ae 
9.6 9.1 |—41.1 .6 |—45.4 8 9.0 |—42.5 19 9.7 |—44.7 4] 10.1 |—48.2 9 9.9 | —46.0 
11.1 10.8 |—50.8 .9 |—51.5 21; 10.9 |—50.2 30} 11.0 |—50.7 16 | 10.8 |—48.0 25 | 10.9 | —49.0 
12.1 12.2 |—57.1 |—56.3 14| 12.1 |—55.5 12] 12.2 |—56.7 18| 12.2 |—54.9 16] 121] —55.6 
13.1 13.0 |—58.7 8 |—56.5 10| 13.8 |—64.4 2} 128 |—57.5 11| 13.7 |—63.2 6| 13.4] —61.0 
14.1 14.0 |—62.5 13.0 |—53.7 8| 14.2 |—65.2 3| 13.5 |—56.7 8| 15.1 |—69.9 5| 14.2] —63.2 
14.6 14.4 |—60.0 14.1 |—58. 2 6| 15.0 |—65.5 5| 14.4 |-60.8 7| 15.5 |—70.4 11] 15.0] —65.3 
15.4 14.8 |—57.0 14.7 |—58.0 8| 15.4 |—64.5 8| 15.3 |—62.2 11} 16.2 |—71.1 15.5] —65.0 
15.5 15. 5 |—62.8 15.9 |—62.0 5 | 16.4 |—66.2 5| 16.2] —66.6 
16.2 16.2 |—62.0 15.1 |—60.0 2| 17.0 |—67.5 2| 16.1 |—61.5 3| 16.9 |—68.7 168] —64.5 
12.2 11.9 |—53.6 11.5 |—51. 5 12.8 | —57. 5. 12.0 |—53.2 |......- 13.4 12.6 | —55.9 
perature °A. 
(weighted) __..__- 347.3 345.4 353. 6 348.4 355.9 351.4 
Number days with 
23 23 23 2 24 27 
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TaBLE 4.—Mean altitudes and temperatures of significant points identi as t uses during September 1940, classified according to the 
potential temperatures (10° pa nme wren and 409 °A.) with which they are identified (based on radiosonde observations )—Continued 

Stations. Phoenix, Ariz. Sault Ste Marie, Mich. Swan Island, W. I. Atlantic Sta. No. 1! Atlantic Sta. No. 2? 
o 
Z Z Z a = Z = Zz a 
330-339 16 9.9 | —38.8 tite 4 11.3] —53.3 20 
340-349. 114] —47.2 9 12.2} —57.8 20 11.8 | —49.2 8 123] —57.9 19 12.5| —58.8 
15 13.2 | —58.7 2) 124] 20 13.6] —61.6 4 13.7 7 10 13.3} 
360-369. 15 14.5 | —64.4 2) 130) —56.5 18 15.5 | —74.1 5 14.2| —64.6 4 
370-379. 16 15.4 | —67.4 3 14.6) —62.3 9 16.4 | —77.4 5 14.8] —63.6 4 15.0| 
380-389. 12} —€9.8 144] —87.3 5] 17.2] —800 4; 15.2] —640 1 4.8/ —61.0 
390-399- 2} 166] —69.5 1 15.1] —56.0 1 
7 17.1| —69.4 5 16.0| —59.0 1 17.7 | —77.0 1 
Weighted means 13.4] —56.9 1.1] —52.2 142] 12.6] —87.6 124) 
Mean tial temperature °A 
Number days with observations. ._- 29 24. 24 18 23 


1 In or near the 5° square: Lat. 35°00’ N. to 40°00’ N. Long. 55°00’ W. to 60°00’ W. 
1 In or near the 5° square: Lat. 40°00’ N. to 45°00’ N. Long. 40°00’ W. to 45°00’ W. 


WEATHER ON THE NORTH ATLANTIC OCEAN 
By H. C. Hunter 


Atmospheric pressure-——The pressure was lower than 
normal over most North Atlantic waters that are covered 
by reports at hand. There was a considerable deficiency 
from the vicinity of New England southward to the 
northern West Indies, the station at Turks Island having 
average pressure 2.5 millibars (0.074 inch) less than 
normal. On the other hand, pressure ave some- 
what greater than normal near northern Newfoundland. 
At Horta the pressure was nearly always above normal 
save for one week starting the 20th, when it was below, 
part of the week decidedly so. 

The extremes of pressure found in vessel reports at 
hand were 1031.8 and 965.1 millibars (30.47 and 28.50 
inches). The higher reading was noted on the American 
liner Exeter, late on the 13th, a short distance south of 
the central Azores. Table 1 indicates slightly higher 
readings at the land station at Horta within a few hours 
of that time. 

The low mark was recorded on the American steam- 
ship Franklin K. Lane, near 38° N., 70%° W., at 9 p. m. 
of the Ist, when it met one of the intense storms from 


TABLE 1.—Averages, departures, and extremes of atmospheric pressure 
(sea level) at selected stations for the North Atlantic Ocean and its 
shores, September 1940 


pressure gn Highest 

Millibars | Millibars | Millibars Millibars 
1, 020.9 —0.8 1, 032 |13, 14 994 25 
Belle isle, Newfoundland 10145) +23] 1,028] 15 999) 26 
Halifax, Nova Scotia__......... 1, 016.3 —1.3 1,028 |29, 30 986 16 
1,016.3 —2.3 1,028 30 993 2 
1,016.3 -1.7 1,026 18 1, 003 ll 
1,012.7 —2.5 1,916 |24, 25 1,005 13 
Key West... 1,012.2 —17 1,017 18 1, 007 9 
1,015.6 +0.4 1,022; 2 1,007 24 

1 For 16 days. 4 For 25 days. 

Nore.—All data based on available o) partures com: from best avail- 
able normals related to time of observation. Key Nantucket, and 


the Tropics. Readings quite low for that part of the 
ocean were noted in or near the Azores area, on both 
ship and shore, during the 23d to 25th, as detailed below. 
In high latitudes a reading of 995.6 millibars (29.40 
inches) was recorded near Cape Farewell, on the Ist. 

Cyclones and gales.—The reports now available fail to 
indicate that any Low which had come eastward over the 
North American continent was of much importance when 
over North Atlantic waters. During the first 3 weeks of 
the month the middle latitudes of the ocean were com- 
paratively quiet, except as influenced by storms originat- 
ing near or within the Tropics. 

A tow of unusual interest was noted early on the 22d, 
when the American steamship Otho, westbound, near 29° 
N., 46%° W., met a south-southwest whole gale, the 
barometer dropping to 995.6 millibars (29.40 inches). 
The wind shifted from south to west-northwest. Late in 
the forenoon of the 23d this storm was encountered by the 
Portuguese steamship Lobito, about 700 miles to east- 
northeastward of the Otho’s position, the wind blowing 
with full hurricane force from the southwest, while the 
barometer was 977.0 millibars (28.85 inches). 

Later on the 23d this storm was felt in the western- 
most Azores. The gap | extract is from a report 
kindly furnished to this office by the Meteorological 
— of the Azores, Angra do Heroismo, Terceira 


The storm * * * came over the Azores, passing south of 
Flores and Fayal—minimum pressure, at Horta 992 mb. (29.29 
inches) at 4 h. the 24th—and turning northeast passed over San 
Miguel—minimum 984 mb. (29.06 inches) at 13h. the 24th. (Hours 
herein are 30th meridian time.) 

It went then around, coming west-southwest to Terceira where 
the central calm was well felt near 7 h. 30 m. the 25th—minimum 
984 mb.—passed again south of Fayal—second minimum 991 
mb. (29.26 inches) at 19 h. 30 m.—and it disappeared westward 
on the 26th, after being felt a second time at Flores Island. 

Wind attained force 9 and sometimes 10 (Beaufort), stronger 
before the passing of the center. Maximum 105 kilometers (65 
miles) per hour at 4 h. 45 m. on the 25th, from the north—a gust, 
not steady velocity. 

Rain was unusually heavy from the 22d to the 26th. At Angra 
do Heroismo 333 mm. (13.11 inches) of rain were collected, that is, 
one-third of the average total rain in a year. 

Many damages were caused to houses and crops, and some boats 
were taken by the heavy seas from is a where they had 
been pulled ashore. An uncommonly swell was 


W Urieans, | ected means. 
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at Angra do Heroismo, running from the southwest on the morning 
of the 24th. * * * No lives lost. 

By the latter part of the 27th this cyclone was within 
the southward extending trough of a large Low area near 
southern Greenland, and it apparently thereafter drew 
away to the northeastward with lessening force. 

During the final 4 days of September a cyclone of mod- 
erate intensity moved slowly northward off the coasts of 
Florida, Georgia, and the Carolinas. One whole gale 
was noted by a vessel within the area affected. 

On page 245 in this Review is an account of two dis- 
turbances which advanced from the region of the West 
Indies along fairly similar paths to eastward of the coast 
of the United States. The earlier was not far from Cape 
Hatteras when September started, and three reports of 
hurricane winds also a report of force 11 are mentioned in 
the accompanying table of ocean gales. 

The later storm was followed from the 11th, to north- 
eastward of Saint Martin, to the 17th, when it had reached 
Nova Scotia. One vessel reported force 12 and another 
force 11 as met while under the influence of this storm. 
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A less important disturbance, which crossed the western 
Gulf of Mexico about the 21st to 23d, is described in the 
same article. 

Fog.—The available reports indicate but little fog this 
month, yet some details of occurrence are of interest. In 
the wake of the second September disturbance of tropical 
origin, fog was noted on the 16th within four adjacent 5° 
squares, between 20° and 30° N., 65° and 75° Simi- 
larly, soon after the earlier disturbance had passed, there 
was fog on the 2d and 3d at positions to eastward of the 
coast from the Carolinas to New Jersey. 

Near New England and southwestern Nova Scotia 
fog occurred on a few days, but after the 10th no fog was 
reported as occurring there save on the 20th. In this 
area the square 40° to 45° N., 65° to 70° W., yielded re- 

rts on 5 days, leading all other North Atlantic areas as 

ar as advices show. However, records of earlier years 
indicate that on the average fog is seen there on 11 Sep- 
tember days. 

To the eastward of the forty-fifth meridian no mention 
of fog has been found in the reports at hand for this month. 


| 
| 
| 
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OCEAN GALES AND STORMS 
Position at time of Diree- | Direction | Direc- 
Voyage lowest barometer Low-| tion j|andforceof| tion of | Direction Shifts of wi 
est |ofwind| windat | wind |and bighest nd 
Vessel -| when time of | when | force of time of 
Lati- Longi- 4 ” | eter gale lowest gale wind barometer 
From— To— tude tude | Der | tember | ber began | barometer | ended 
NORTH ATLANTIC 
OCEAN 
Abangarez, Am. 8. Charleston_.... 33 54 N. | 7436 W.| Ia, 005.8} N.....- WNW, 9_.| W___-- WNW, 9..| NNW-W 
Dungannon, Am. 8. 8..| Port Artbur....| Providence... .. 35 50 N. | 73 45 W. 131 634.9} NE_...| NNE, 10..| WNW.| NNW, 12.| NE-NW 
Hond. 8...| New York..... Kingston....... 35 47 N. | 74 25 W. 1} 10a, 002.4) NW_..| NW, 8....| NW__.| NW, 8....| NNE-NW 
B timore, Am. | Boston......... "| 35 30 N. | 71 20 W. 1} 12m, 1... 004.7) .... SSW_..| 8,9....... SE-SSW 
Amazone, Du. 8. New York..... Port au Prince_| 36 12 N. | 71 18 W. 1] 3p, 1... 995.0| SE._... 11..| SW_..-| S, 11.....- SE-SW. 
Susan ew Christobal. 37 50 N. | 72 50 W. 1] 4p, ,000.0} N, NE-NNW 
Northland, U. 8. C. G_.| Torgilsby...... Jul __..| 59 38 N. | 44.35 W. 1] 8p, 995.6] NE_...| NNE, 7...| NW_..| NE, 8..... NE-NW. 
K. Lane, Am. New York.....| Corpus Christi_|*38 16 N. | 70 32 W. 1} Op, 965.1} E...... Wwsw.. WNw, 12. 
West Kebar, Am. 8..| Freetown......| Boston......... 30 42 N. | 50 12 W. 4a, 5..... 016.6) SW_...| WSW, 4..| WSW_.| SW, 
Northland, U. 8. C. G..| Ivigtut.......-- 68 30 N. | 55 00 W. 6| 3p, 7.---- 006.4) NW...| SSE, SSE-SSW. 
J. Mottett, Jr., Am. | New York... Caripita....._- 18 48 N. | 63 36 W. 11} 3p, 004.7; NW__.| WNW, 7..| W, 7...... -W. 
Meton, Am. 8. 8__..... Curacao........ Fall River___.- 20 00 N. | 68 30 W. 12| 7p, 12... 005.8} 4 ssw_..| SW, 8..... 
Borinquen, Am. 8. 8_..| New Juan_...... 30 24 N. | 71 00 W. 14| 5p, 14._-. 988.5| ENE _.| NNE, 12..| W_-.--- NNE, 12..| NE-N. 
Coamo, Am. 8, San Juan_.....- New 30 14 N. | 72 11 W. 14} Lip, 14__- 989. 5| SE___.. NW, 10.._.| NNW./| ENE, 11..| ENE-NW. 
President Roosevelt, | New York..-.- 35 36 N. | 70 54 W. 15| 7p, 15... 004.4] NNE..| N, NW...| N,9......- -NW 
Otho, Am. 8. Monrovia__.... New York____. 29 25 N. | 46 30 W. 4a, 22... 995.6) S....... SSW, 10._| S-WSW 
Lobito, Port. 8. Philadelphia___| 36 38 N. | 33 40 W. lla, 977.0| SW, 12._..| NW_..| 8W, 12 ...| 8-WNW 
Excambion, Am. 8. 8..| Lisbon. 40 06 N. | 31 42 W. 4a, 26... 001.7; NNE..| NE, 10....| E_.-..-.- NNE, 10..| NNE-E 
Astrea, Du. S. S._......| New 32 18 N. | 72 54 W. 7p, 26... 013.5) NE_...| NE, 8._...| NE....| NE, 8 ....| SW-NE 
Malantic, Am. 8. 8__...| Brunswick, Ga adel .--| 35 08 N. | 75 16 W. 2p, 30_.-. 006.4) NE....| NNE, 10._| NE....| NNE, 10. 
Buren, New 36 30 N. | 72 42 W. 002.4] NE....| NE, 9.....| NE_...| NE. 9..... None. 
NORTH PACIFIC 
OCEAN 
Pierce, Am. | Hong Kong....} Shanghai_...... 26 00 N. 00 E 1 5p. 31__. 984.1) W_....-. SE, 10..... W-N-SE. 
Granville, Nor. M. Los Angeles....| 18 07 N. |137 55 W 2p, 4....- , 003.1) W_....- WSW..| WSW, 8._| E-W. 
Vacuum, Am. 8. 8_...- Los Angeles.._.| Viadiv _..-| 43 50 N. 30 W 992. 2} 8_.....-. 8, 10......| SW___.| SSE, 10...) SSE-S. 
San, Luis Maru, Jap. | Los Angeles....| 43 43 N. |173 55 W 974.6, SW__..| SW, WNW. Wew-ssw- 
Crown City, Am. 8. 8..] Shanghai... Seattle......... 48 36 N. |176 4 E 12p. 000.0} N...... NNW, 6..| N...... N,8....... 
Hie Maru, Jap. M. 51 19 N. |168 30 W 12m, 975.3} SE... SE, 8.....- SW... SE, SSE-SE-SW. 
Hoegh, Silverstar, Nor. | San Francisco..| 20 42 N. |141 12 E. 7p, 6....- 987.6} NE_...| SW, 8..... sW....| SW, 9....- None. 
Steel, Exporter, Am. | Belawan Deli_.| Honolulu......| 20 12 N. |131 26 E. 991.9) W...... NNW, 8..| W.....- WNW, 9 WNW-NE- 
Aquarius, Am. 8. S_._.. Bulan, P. I___.| Los Angeles....| 19 30 N. |137 50 E. 9p, 7 990.0} SW....| SW, 12....] W_..... SW, 12._..| 8SW-W. 
Hoegh, Silverstar, Nor. 19 24 N. {138 30 E. lip, 7...- 974.3) SW_...| 8, 10...... SW....| 8, SSW-S-Wsw. 
President Pierce, Am. | Yokohama..... Honolulu... ... 34 52 N. |142 00 E. a, 8...... 992.2) N_..... ENE, 8...| 8.......] ENE, 9...| ENE-SE. 
Ex U. 8S. C. & | 52 42 B. |170 42 W. 4a, 12..... 999.7) SE_.... SSW, 7....| SSW...| SE, 9.....- SE-SW. 
. Survey. 
Am. | Seattle. ........ 340 10 N. |150 12 E. 6p, 999.7) SE_.... NE, 8....-. ENE, 10..| ENE-NE. 
Explorer, U. 8. C. & | 52 48 N. |169 54 W. la, 14..... 996.3) SE_.... 
eod. Survey. 
| 55 30 N. |161 36 W. 12m, 14... Var., 5....| WSW..| WSW, 11 _| Var.-WSW, 
. Survey 
Tweedbank, Br. M. 19 00 N. |146 20 E. 12p, 15... 1,009.1) SE_.... SE, 10... SSW_..| SE, 10..... ESE-SE. 
Collingsworth, Am. | Seattle......... 49 35 N. |174 45 W. ced 18}1, 019.3) NW_._- NW, 8... NW,8.... WNW-NW. 
District of Columbia, | San Francisco..| Nagaeva....... 49 36 N. [158 00 W. 10p, 17... 1,001.7} SW_...| W, 10..... W, 10..... sw-w. 
VU. B. 54 54 N. [162 24 W. WNW, 8. | SSW-W. 
eod. Survey. 
Distriet of Columbia, | San Francisco..| Nagaeva....... 49 54 N. 30 W. 10p, 20... 23| 971.6, S....... WSW, 12_| NW....| WSW, 12.| SW-WNW. 
m.5. 5. 
Collingsworth, Am. | Yokohama.....| Seattle......... 49 48 N. |147 30 W. 4p, 21.... 995.6) SSW...| SSE, SE.....| SSE, 9_...| SSE-S. 
Bering, Am. 8. 8_..... Balboa......... 14 30 N. 00 W. 2a, 22... 22'1,000.7, WSW_ | WSW, 6..| SW_...| SW, 7... W-sw. 
Southern Cross, Pan. | Los Angeles....| 18 00 N. |112 45 W. 5p, 23... 983. 4 _._.| WSW, 12.| 8SE_._.| WSW, 12.| NW-S. 
s. yacht. 
La Placentia, Am. 8. 8.| Port San Luis..| Balboa_.......- 15 41 N. | 95 32 W. 4p, 27...- 21,06 NNE..| NNE,6...| NNE..| N, 7.......| NNE-N. 
' August. 1 Barometer uncorrected. 3 Position approximate. 4 October. 


WEATHER ON THE NORTH PACIFIC OCEAN 
By Witurs E. Hurp 


Atmospheric pressure—Over the greater part of the 
Gosan during September 1940, the average 


North Pacific 


pressure was not far from normal. 


At St. Paul Island, 


in the Bering Sea, however, the average barometer, 1,003.1 
millibars (29.62 inches), was 3.0 millibars (0.09 inch) 
below the normal; but this region of the Aleutian Low 


is sub 


ect to sharp and irregular fluctuations. The same is 


true, but to a less extent, of the opposite center of action— 


the North Pacific n1GH—which often crests near Midway 
Island. At Midway this month the average pressure, 


1,018.8 millibars (30.08 inches), was 2.5 millibars (0.07 
inch) above the month’s normal. 


The most noticeable instance of abnormal pressure this 
month occurred over the Ogasawara (Bonin) Islands. 


The ave 


e at Titijima was 1,007.5 millibars (29.75 


inches), which is 3.7 millibars (0.11 inch) below the normal. 
To the westward, Naha, in the Nansei Islands, had ex- 


actly normal 
pressure 2.0 m 


ressure; to the southward, Guam had 
dhibars (0.06 inch) below the normal. 


The 


considerable minus departure over the Ogasawaras and 
southward was due to several days of typhoon activity 
in the vicinity. 


256 


TABLE 1.—Averages, departures, and extremes of atmospheric pressure 
at sea level, North Pacific Ocean, September 1940, at selected 
stations 


Depar- 
Stations Average 
pressure a Highest | Date | Lowest | Date 
Millibars | Millibars | Millibara Millibars 
2 see 1, 006.6 —5.9 1,019 10 995 | 18,19 
Dutch Harbor.............. 1, 004.8 —3.0 1, 023 16 968 21 
4, Sears 1, 003. 1 —3.0 1,020 27 979 7 
1, 004. 4 -17 1, 025 9 978 18 
1,013. 2 0.0 1,028 30 995 15 
Tatoosh Island............- 015. —0.7 1, 024 19 1, 006 17 
San Francisco. ............. 1,013.9 0.0 1,020 27 1,009 17 
) EEN Se 1, 009.8 0.0 1, 016 1 1, 006 20 
1,014.2 —1.7 1,017 1 1, 010 17 
Midway Island... .......-.-. 1, 018.8 +2.5 1, 024 1,2 1, 010 28 
1, 008. 2 —2.0 1,015 20 1,001 29 
1,007.6 —0.5 1, 012 21, 22 1, 002 | 28,29 
1, 008. 1 0.0 1,013 20 1, 002 30 
1,007.8 0.0 1, 015 | 18, 19, 21 999 6,7 
1,007.5 —3.7 1, 017 1 6 
1, 008. 3 —-19 1, 027 21 992 
Nore.—Data based on 1 daily observation only, except those for Juneau, Tatoosh 
Departures 


Island, San Francisco, and Honolulu, which are based on 2 observations. 
vailable normals related to time of observations. 


are computed from best a 


Extratropical cyclones —Following a period of weak de- 
ressions and almost complete lack of gale winds in upper 
atitudes of the Pacific during July and August 1940, 
cyclones began to develop more intensity in September. 
ressure over and to the southward of the Aleutians fell 
below 982 millibars (29 inches) on several days, and gales 
at times took on an almost wintry severity. Practically 
al!, however, so far as reports indicate, occurred between 
the longitudes of 175° E. and 155° W. The only excep- 
tion thus far charted was a gale of force 8 which, beginning 
’ from a southwesterly direction on the 20th, reached its 
highest intensity, force 9 from the south-southeast, near 
50° N., 148° W., on the 21st. 

On the 5th a cyclone of some energy appeared central 
near 45° N., 175° W. Strong winds were rather wide- 
spread on that day. The highest was a southerly a of 
force 10, experienced by the American steamer Vacuum 
near 44° N., 165° The lowest barometer, 974.6 
millibars (28.78 inches), was read on the Japanese motor- 
ship San Luis Maru, in the midst of a westerly gale of force 
9, near 44° N., 174° W. The cyclone moved northward 
with continued low barometer, accompanied by fresh 

ales, during the 6th, and on the 7th had passed into Bering 


a. 

During the 11th to 14th a stormy period was reported 
over the central Aleutians and lower Peninsula of Alaska 
by the Coast and Geodetic Survey steamships Explorer 
and Discoverer. Gales of force 9 were encountered among 
the islands on the 11th and 12th, but the heaviest gale, 
west-southwest, force 11, was felt by the Discoverer while 
cruising along the peninsula, in 55° 30’ N., 161° 36’ W. 

A further stormy period occurred in Aleutian waters 
from the 17th to 22d, during which gale winds extended 
much farther eastward on the 21st, as previously noted. 
During this period occurred the most violent wind and 
the lowest barometer reported by a vessel for the month 
in northern waters, when, on the 20th, the American 
steamer District of Columbia encountered a west-south- 
westerly gale of force 12, barometer 971.6 millibars 
(28.69 inches), near 50° N., 168° W. On the same date 
an unnamed vessel reported a westerly gale of force 10, 
near 51° N., 177° W. On the 17th the District of Colum- 
bia faced a similar whole gale while near 50° N., 158° W. 
The lowest barometer recorded in northern waters during 
the month, 968 millibars (28.58 inches), occurred at 
Dutch Harbor on the 2ist. 

During the second decade of September several depres- 
sions occurred, central off the west coast of the United 
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States, but do not appear to have been attended by winds 
i by the R 

To cy 8.—Subjoimed is a report by the Rev. 
Bernard F. Doucette, S. J., of the Weather Bureau, 
Manila, P. I., on five known typhoons, in addition to a 
possible further tropical storm near 18° N., 159° E., 
that occurred in Far East waters during the month. 
The winds in at least two of these typhoons, those of 
September 2-12 and of September 22 to October 2, 
reached hurricane intensity. The highest known velocity 
attained in the typhoon of the 11th to 15th was of force 
10 from the southeast, reported by the British motorship 
Tweedbank near 19° N., 146° E., on the 15th. 

Added comment may be made concerning the typhoon 
of the 2d to 12th which, then of high intensity, passed 
over the Ogasawaras (Bonins) on the 6th, and was central 
to the northwestward of the islands on the 7th and 8th, 
apreety between 25° and 30° N., and not far from 140° 

. Between the hours of 9 p. m. on the 7th and 1 a. m. 
on the 8th, two ships, the American Aquarius and the 
Norwegian Hoegh Silverstar, encountered southerly to 
southwesterly winds of forces 11 to 12, with lowest 
barometer—on the Hoegh Silverstar—down to 974.3 
millibars (28.77 inches). At midnight of the 7th-8th, 
far to the northward, near 35° N., 142° E., the steamer 
President Pierce, was facing an east-northeast gale of 
force 9, barometer 992.2 muillibars (29.30 inches). The 
typhoon on those dates thus had a gale field of enormous 
extent. The final gales of the storm, before its disappear- 
ance from observation on the 13th, were encountered 
on the 12th, near 40° N., 150° E., by the American steamer 
Collingsworth. This ship’s highest wind was of force 10 
from east-northeast, at 4 p. m. 

In the American Tropics two cyclones occurred, of 
which one was a hurricane. The earlier was encountered 
in the trade-wind belt by the Norweigian motorship 
Granville, Los Angeles toward Manila. On the afternoon 
of the 4th, near 18° N., 138° W., the ship had lowest ba- 
rometer, 1,003.1 millibars (29.62 inches), with mostly west 
winds of force 5-6. The highest wind reported was west- 
southwest, force 8, on the 5th. The wind shifts in the 
disturbance, which was traveling westward, were from 
east to west. 

First indications of the hurricane came from the Ameri- 
can steamer Bering, Hilo toward Balboa. At 2 a. m. of 
September 22 the vessel 7 her lowest barometer, 
1,000.7 millibars (29.55 inches), in 14°30’ N., 110° W., 
and from 4 a. m. till noon, tke highest wind, southwest, 
force 7. At local noon of the 22d the Panamanian steam 
yacht Southern Cross, south-bound toward Balboa, had 
falling barometer near 20° N., 110° W. The winds rose 
in the afternoon and by midnight were from east-north- 
east, force 9. During the forenoon of the 23d the north- 
easterly winds became increasingly heavy, rising to force 
11 at noon, and driving the vessel off her course. In the 
afternoon, the winds were mostly of hurricane force, 
changing from north-northwest to west-southwest. The 
yacht’s lowest barometer was 983.4 millibars (29.04 inches) 
in 18° N., 112°45’ W., at 5 p. m. Southerly winds of 
force 11 continued until after 4 a. m. of the 24th and then 
rapidly moderated. The hurricane, then over the Revilla- 
gigedo Islands, was myperenty headed in a direction which 
would, if continued, have taken it well to the seaward of 
Lower California, but no later reports of its movements 
are available. 

In the Gulf of Tehuantepec a northerly wind of force 7 
was observed on the 27th. 

Fog.—Along the open northern waters of the Pacific 
fog was scattered, but was reported on 6 days east and 6 
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days west of the 180th meridian. In American coastal 
waters fog was noted on 10 days each off Washington and 
California; on 4 days off Oregon; and on 3 days off Lower 
California. 
TYPHOONS AND DEPRESSIONS OVER THE FAR EAST 
By Bernarp F. Dovcerrs, 8. J. 
(Weather Bureau, Manila, P. I.] 


Tuphpee August 28—September 5, 1940.—A low-pressure 
area far to the southeast of Guam moved west-northwest, 
rapidly developing to typhoon intensity as it proceeded. 
When the center reached the regions about 250 miles 
west of Guam, the direction changed to the northwest 
and the storm continued along this course until it reached 
the latitude of southern Formosa. It shifted its movement 
to the west for 1 day (September 4) and disappeared east 
or east-southeast of Ishigakijima after a short inclination 
to the northwest. 

Typhoon, September 2-12, 1940.—A low-pressure area 
appeared far to the east-northeast of Guam, moved west- 
northwest and became a typhoon, September 2, located 
about 300 miles Sortly-néetesant of Guam. It continued 
moving west-northwest, gradually inclining to the north- 
northwest, and ar about 90 miles southwest of the 
Bonins during the early morning hours of September 7, 
after shifting to the west-northwest. A change to the 
north occurred which brought the storm center to the 
ocean regions between the Bonins and Japan, September 9. 
It seemed to be stationary during the day, due to a high- 
— area over northern Japan and the Pacific Ocean. 

ptember 10, however, showed the center moving west- 
southwest, and it is thought that instead of being sta- 
tionary on the preceding day, the center may have made a 
loop before moving toward the west-southwest. Over the 
ocean regions south of Japan, the typhoon changed to the 
northwest, a course which brought it to Kiu-siu Island. 
September 11, the storm recurved to the northeast over 
this island and on the following day it had weakened, ap- 
parently to a low pressure area which moved northeast 
across Japan. 

The afternoon observation, September 6, from the 
Bonins, was the lowest in the series reported from that 
island during this storm. Pressure was 723.0 mm. 
(963.9 mb.) with north-northeast winds of force 12. 
From latitude 29° N., longitude 134° E., on the morning 
of September 10, a ship, name unknown, reported west 
winds, force 11, with pressure at 729.0 mm. (971.9 mb.). 

While this storm was in progress, an observation was 
received from a ae name unknown, in latitude 17°54’ N., 
longitude 158°48’ E., with west winds of force 8 and pres- 
sure at 996.2 mb. (September 7). This indicated the 
existence of a typhoon far to the east-northeast of Guam, 
but no other evidence was received either from that ship 
or other ships, to show its origin and progress. It is possi- 
ble that there may have been a communication error and 
that the position given was wrong, but there is no way to 
check this at present. 

Typhoon, September 6-7, 1940.—This typhoon must be 
considered in connection with the typhoon of August 28 
to September 5, for it is possible that it might be the same 
disturbance. Until further evidence is received, it will be 
treated as a separate typhoon, which was central about 
600 miles east of southern Formosa, September 6, and 
which then curved northwest, north, and northeast for 1 
day, after which it weakened to a depression and then 
disappeared. No trace of the storm could be found on 
September 8. The observations which made this storm 
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appear to be independent of the typhoon of August 28- 
September 5, are the following: The S. S. Steel Exporter 
reported 0700 G. C. T. September 6, from latitude 20°18’ 
N., longitude 129°30’E., a pressure of 744.8 mm. (993.0 
mb.) with west-northwest winds of force 9. Also, the 
morning observation, September 6, from Rasa Jima Island 
(one of the Nansei Island group) was 747.8 mm. (997.0 
mb.) for pressure and east-northeast, force 4, for winds. 

Typhoon, September 11-19, 1940.—A depression, movi 
westerly, passed about 200 miles south of Guam an 
quickly inclined to the north, intensifying to typhoon 
strength, September 11 to 13. It was stationary, Sep- 
tember 13 and 14, about 150 miles west-northwest of 
Guam, and then began a northwesterly and northerly 
course to the ocean regions about 300 miles west of the 
Bonins, where it recurved to the north-northeast and 
moved very rapidly toward the northern Pacific Ocean. 
The morning observation received from Hatidyozima 
Island, a 18, was 737.3 mm. (983.0 mb.) with 
north-northeast winds, force 7, which shows better than 
any other available observation what intensity the storm 
had reached. 

Typhoon, September 22-October 2, 1940.—This storm 
first appeared far to the south-southeast of Guam and 
seemed to be a fully developed ey September 22. 
It moved along a course in general west-northwest, but 
varying to the northwest and west for short periods. It 
finally reached the eastern part of the Balintang Channel, 
September 29, and passed close to and north of Basco 
late in the afternoon of that day. It inclined to the 
northwest apparently, and moved close to and west of 
Formosa Island toward China. It is believed that the 
center did not cross any portion of Formosa but observa- 
tions are needed to be certain. After crossing Formosa 
Channel the center entered the continent within 100 
miles northeast of Amoy, inclining to the north. Over 
land, the storm weakened and recurved to the northeast 
and entered the Eastern Sea about 150 miles south of 
Shanghai as a mild depression which — disappeared. 

The only part of the Philippine Archipelago affected by 
this typhoon was the Batan Islands. Basco, the location 
of the Weather Bureau station, reported a minimum pres- 
sure of 723.61 mm. (964.7 mb.) with northwest winds of 
force 12, September 29, at 6:45 p. m. No loss of life and 
no serious damage was reported. 

Only during this typhoon was there par strength in the 
upper winds over the Philippines, and the velocities did 
not increase to values above 50 k. p. h. until September 28 
and 29. First increasing at Cebu and Zamboanga from 
the southwest quadrant, then a day later at Manila, 
Dagupan, and Aparri, as the directions changed from the 
northwest and north quadrants to the southwest, it 
seemed that the southwest air stream was drawn toward 
the typhoon center. This activity did not extend south or 
southwest of Zamboanga, according to available data, 
for there was no increase in the velocities of the southwest 
monsoon over Bandon, Thailand, and Saigon, Indo-China. 
Compared with other typhoons, for example, those of 
July 2-9 and July 6-16, 1940, whose centers moved along 
courses similar to that of September 22—October 2, there 
was a very great difference in the activity of the southwest 


monsoon. 

During the July typhoons Cebu and Manila had ve- 
locities up to and over 100 k. p. h. and stations over 
southern Indo-China and Thailand were almost always 
reporting velocities over 50 k. p. h., often reaching 80 and 
90 k. p. h. This typhoon situation had characteristics 


much different than that during the last few days of 
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September, when the southwest monsoon was not so 
active. In fact, it should be noted that the southwest 
monsoon current over the Philippine Islands, China Sea, 
and regions west and southwest, was quiet throughout the 
month of September, hardly ever sdschind velocities of 50 
ae h. and then oo a typhoon was exerting its 
influence. Bandon, ailand, was reporting ascents 
almost every day until September 10, with velocities 
approximately 50 k. p. h., but the latter part of the month 

owed the southwesterly current much weaker. Regard- 
ing Guam, the velocities were almost always below 50 
k. p. h., the exceptions being: (1) September 5 and 6, 
when the typhoon of September 2-12 was located north of 
Guam west-southwest, west directions; 38-70 
k. p. h. velocities) ; (2) September 15, when the typhoon of 
September 11-19 was central northwest of Guam (south 
to south-southwest directions; 44-67 k. p. h. velocities) ; 
and (3) September 24 and 25, when the typhoon of 
September 22—October 2 was west-northwest and north- 
west of Guam (southeast, south-southeast, and south 
directions; 29-67 k. p. h. velocities). U.S. Navy vessels 
at Tsingtao and Shanghai, China, frequently reported 
ascents that showed north, northeast, and east quadrant 
winds, with velocities between 20 and 60 k. p. h., some- 
times due to typhoons, often not. This concludes the 
brief summary of September upper winds over the Far 


East. 
RIVER STAGES AND FLOODS 


By Bennetr SwENSON 


Precipitation during September 1940 was deficient and 
river stages were generally low over the country east of 
the Rocky Mountains, except in New England and in 
portions of New Jersey, Oklahoma, and Kansas. In 
the area from the Rocky Mountains and Montana west- 
ward, except in California, the rainfall was decidedly 
above normal. Floods during the month were confined 
principally to small streams in New Jersey and the 
Arkansas River and tributaries in northeastern Oklahoma. 

Atlantie Slope Drainage-—Heavy rains occurred on 
September 1 in southwestern New Jersey during the 
northward passage of a tropical disturbance with its 
center about 150 miles off the New Jersey coast. The 
greatest 24-hour amounts (within 12 hours at most 
stations) reported were: Clayton, 10.52; Pemberton, 6.70; 
Woodbury, 6.50; Woodstown, 5.40; North Merchantville, 
5.19; Burlington, 4.86; Moorestown, 4.50, and Trenton 
No. 2, 4.91 inches. Severe flooding occurred in a number 
of the smaller rivers, and several dams broke, resulting 
in the loss of four lives and property damage (mostly to 
highways and bridges) estimated at more than $1,000,000. 

Stages were slightly above flood stage at some points in 
the James, Santee, and Savannah Rivers early in Sep- 
tember, being largely a continuation of the August flood 
conditions. 

Arkansas Basin.—Unusually heavy rainfall occurred 
on September 3-4 over a small area in northeastern 
Oklahoma in the vicinity of the junction of the Cimarron 
and Arkansas Rivers. Rainfall amounts of 8 inches or 
more were recorded in a narrow band approximately 30 
miles wide and 100 miles long, paralleling and lying just 
to the south and west of the Arkansas River from immedi- 
ately south of Tulsa, Oklahoma, northwestward almost 
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to the Kansas border. The area of greatest precipitation, 
18 inches or more, was located in the triangle formed 
— junction of the Cimarron and the Arkansas Rivers. 

e greatest single amount recorded in this area was 
19.75 inches at Hallett, Okla. 

The observed precipitation for the storm is given in 
table 1. These data were obtained through the coopera- 
tive hydrologic — conducted by the Weather Bureau 
i, cooperation with the Departments of War and Agri- 
culture. 

Hourly rainfall amounts obtained from the Weather 
Bureau airport station recording-gage at Tulsa Airport 
are given in table 2. Additional precipitation reports 
by Weather Bureau observers in Oklahoma and in south- 
eastern Kansas may be found in Climatological Data 
for September, issued by the section centers of the 
respective States. 

he meteorological conditions which gave rise to the 
unusual precipitation are not clearly discernable on the 
surface weather map. However, the isentropic chart, 
from upper-air soundings, gives an explanation of the 
causes. 

On the morning of September 3 a large, cold cyclonic 
eddy appeared on the 314° 
with center over Oregon. In advance of this eddy a moist 
tongue of air was advancing northward over extreme east- 
ern Mexico, extending northward to extreme eastern 
Montana. The flow pattern gives some indication of a 
separate anticyclonic eddy branching eastward over 
Kansas. 

On the same potential-temperature surface for the 
morning of September 4 the southern anticyclonic branch 
was well established, indicating a moist tongue curving 
sharply anticyclonically and moving up-slope toward 
the southeast over southeastern Kansas and northeastern 
Oklahoma. The stream functions showed this southern 
eddy to be centered over Texas. Another anticyclonic 
eddy composed mostly of dry air was central over southern 
Minnesota. Convergence between these two eddies and 
the upslope component in the moist eddy brought about 
the realization of the latent energy in the southern moist 
tongue. According to the flow pattern, Oklahoma City 
was not in the center of the moist tongue on either day, 
but, nevertheless, on both days the Oklahoma City upper- 
air soundings showed a lapse rate which indicated marked 
conditional instability. ‘The Oklahoma soundings further 
indicated that the quantities of available precipitable 
water were quite high. 

The flooding was severe along the Arkansas and Cimar- 
ron Rivers in the vicinity of Tulsa, Bristow, and Cleve- 
land. The soil was dry and the stages in the streams 
were quite low at the beginning of the storm. These 
conditions tended to reduce runoff and alleviate flood 
conditions somewhat. 

The Arkansas River at Tulsa rose from a stage of 1.8 
feet at 8 a. m., to 16.0 feet at 7 p. m., of the 4th. The 
crest stage reached at that place was 19.3 feet on the 
morning of the 5th, 3.3 feet above flood stage and just 
0.5 foot below the highest stage of record in June 1923. 
The losses in and around Tulsa have been estimated at 
more than a million dollars. At Fort Smith, Ark., the 
river rose to a stage of 19.8 feet on September 7, but no 
damage was reported. 
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TaBLE 1.—Observed precipitation and other notes, storm of September 3—4, 1940 
[DN denotes during night. DNA denotes during night after midnight] 
= 
t, 
Station — Began | Ended Observed at — Remarks 
1940 
Creek Coun 
Bowden (near) 3 16. 25 farm, located 1 mile south and 64% miles west 
Pp. m. Bo en measured 16.25 inches in an oil barrel, straight sides. 
il barre: was empty at start ofrain. Recordreliable. U.S. E.D 
Do 3 13+ Vandecar farm 1 mile south and 54 miles west of 
Pp. m. can 13 4 high ran over. Exact time can ran over not 
nown 
Bristow 0 Weather Bureau observer. 8-inch standard nonrecorder. Heaviest 
3 DNA DNA OR 2 .49 rain fell from 10 a. m. to 3 p. m. on Wednesda a1 & All highway traffic 
11:20 a. 6:43 p. Sic iiismdictdl wes conaeesedante . 58 on US 66 eastbound held up in Bristow until Saturday. 
DNA DNA 55 
8:52 a. 7:00 p. 4.29 
Bristow (near). 3 9.50 | Noel Dicks, central commercial lease, 9 miles north-northeast of 
44205.5.08N p. m. Bristow, measured 944 inches rainfall for the storm. Measurement 
made ove 11-inch-deep, straight-sided bucket. U.S. E. D. 
3 6.90 | E. R. Burrus, service station, had milk pail out in open which 
ee ae p. m. measured 0.725 foot deep, 10.8 inches across top, 8.4 inches across 
bottom. Amount of rainfall computed to be 6.9 inches. U.8. E. D. 
Drumright (near) __....._- Oo. RE Re Ree 11.50 | W. R. Whitehead, 1 mile west of Drumright substation or 6 
miles east of Drumright on Highway 67, measured 1314 inches 
water keg which contained about 24% inches in keg at start of rain; 
and s ht-sided cooker, 944 inches deep, ran over at 10 a. m. 
on Wednesday, Tin fe not more than 2 or 3 inches fell after 
cooker overflow E.D. 
3 3.00 | Mr. Patton, located on farm 3 miles southwest of across 
O8ls238éc.2.. P.m from Oak Grove School, measured 3.0 inches in a well-exposed 
Straight-sided can. Measurement =. Mr. Patton measures all 
rainfall but does not keep permanent record. 
4 8.50 | J. A. Gregory, located 9% miles east of Drumright reported that 8.5 
pets quae wes aS measured from 8 a. m. to noon on Wednesday. 
Highway 67. 7.8 inches rainfall measured in U. 8. E. 
Drumright (near) _........ 9.6+| J. B. 8 14 miles east of Drumright reported that No. 3 washtub 
ran over. rainfall equivalent for one No. 3 tub-full is 9.6 
a ran over at 1 p. m. on Sept. 4, 1940. U.§& 
3 led 8.7+/| J. B. Johnson, 11 miles east of Drumright a No. 2 washtub 
ORs wan P. m. ah tub ran over. Rainfall equivalent for No. 2 tub is 8.7 inches. 
3 5.2+/) W.S8. Summer, 10 miles east of Drumright had 10-quart pail 0.725 foot 
| Be RE P. m. deep, 0.85 foot top diameter, 0.675 foot bottom diameter caught full. 
Rainfall equivalent of bucket full is 5.2 inches. 
3 13.50 | Tom Hawkins, Okla. Mr. Hawkins t inches in 
P. m. le a 55-gallon il drum. This is a reliable measurement. 
Kellyville (near) ..........} 3 DM. 10+ Oil Co., located 2 miles southwest of Kellyville on U. 8. 
4 Early p. m. Highway 66, report that gallon paint can 10 inches high with straight 
side ran over before rain stopped. Probably rained 3 inches more 
after can was full. Good exposure. Small creek just south of 
plant flooded, water reaching into equipment. 
Do. 12.00 Rez Relies, miles SW. of Kelly measured 12 inches in a square 
Do. 12.00 | John H. Watkins farm, 0.8 mile west and 1 mile north of Kellyville. 
in lard bucket during storm. This is a fair rec- 
4/. 7} eed 5 inches of rainfall after storm, A good record 
Do 3 ES ee Ee 9.6+| Noah Sewell, 344 miles east of Kellyville said that a No. 3 tub was 
4 ee filled and ran over; he estimated that an additional 54 inches of 
rain fell after tub was filled. Rainfall equivalent for a full No. 3 
tub is 9.6inches. Estimated total for storm I5inches. U.S. E. D. 
Do a EE aes eee 12.6+/ B. F. Seifert, 5 miles southeast of Kellyville. Mr. Seifert Ad that 
4 @ bucket 12.6 inches deep ran over and that very little rain fell 
after bucket was filled. U. 8. E. D. 
3 |- 12.5+| Fred Cornelius, 4 miles south and 1 mile west of Kellyville measured 
4 7 Sa a 12-inch deep bucket. States that bucket ran over a little. 
Keystone (near) _.........- 13.80 | Tom Starform, 3 miles south of Keystone on Coyote Trail measured 
4 k.. 1.15 feet of rainfall inal ion straight-sided can measure- 
ment should be considere good. U.S. E. 
Mannford do 16. 00 Moore, Mannford, ‘Ok oma, measured inches in of a 
55-gallon oi] drum. This measurement rated — 
Mannford (near) .......... 13+ | W.S8S. Taylor, on farm i mile north of Mannford, measured 13 inches 
before storm ended on September 4, 1940. He that at 
least 2 inches more fell after his measurement. U. 8. E. 
9.40 | Jim Hinton, 5 miles southwest of Mannford on State Highway No. 
4}... 4, caught a No. 2 tub full (rainfall equivalent of 9.4 inches) before 6: 
a. m. on Wednesday, Sept. 4, 1940. Cottonw creek 2 feet above 
bridge at this point—not aaah crop damage, however. U.S. E. D. 
Mounds 14.00 | C. G. Weller, Phillips Petroleum Station, Mounds, Okla., 
Mounds 3 12.00 | Mr. Tom Bacon, on small farm 1 mile south of Mounds P. O., has 
| ee ae Noon been measuring rainfall for a number of years. He has a Rat 
sided can mounted on a post 5 feet above the ground and well ex- 
posed. Mr. Tom Bacon ae 12 inches of rain for the 24-hour 
pt. 4, 1940. This is a very reliable 
Oilton. 9.6+/ Mr. C. L. Diehmel, Oilton, Okla., reported that a No. 3 tub (rainfall 
equivalent of 96 inches) ran over early Wednesday morning. 
0 17.00 | C. D. Wortham, located 5}4 miles east of Oilton on No. 33, 
‘measured 17 inches in of a 55-gallon oil drum. U. 8. E. D. 
Do. | 9.6+/ Frank Johnson, 6 miles east of Oilton on Highw 33, reported 
) RE RES RAR that a No. 3 tub (rainfall equivalent of 9.6 ) ran over at 8 
a. m. on Wednesday morning. 8. E. D. 


1 Measured rainfall from 8 a. m. to noon. 
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TABLE 1.—Observed precipitation and other notes, storm of September 3-4, 1940—Continued 
Station tember| Began Ended Observed at ioains Remarks 
1940 
Creek County—-Continued. 
Rock Creek (near) .......- 3 7m sou! ree re 
J 3:30 p. gallon can 18 inches high with straight sides fan Over, may 
have lost about 1 inch 

2 DN DN Weather Bureau observer. 8 inch standard nonrecorder. at 
3 . 80 city waterworks. Rain an on Tuesday night and ended Wed- 
3:00 p. 7.80 nesday at 3 m. Rock Creek flooded. Pumping plant, located 
7.70 | on high bank next to Rock Creek, flooded; water about waist deep 

all around plant. Water level reached top of box su i el port of rain 
gage, however, gage functioned. Part of U. ighway 66 just 
Mia 14.00 |. 8 Salvage Ga St ewes f Sapulpa, aught 1 inches 
ulpa (near) .......-.--- 3 3:00 p......- .» pe 
Denis. cicttcciel 3 DO Cistercian’ 11:00 a. 8.7+| A. L. Steeples, located 3 miles east and 2 miles north of Sapul 
isis cba’ P. m. ht a No. 2 tub full at 11 a. m. Wednesday morning. —. 
valent of a No. 2 tub is 8.7 inches. Probably rained 3 
after on Sept, U. 8. E. D. 
County: 
3 .49 standard nonrecorder. Observer | estes that steady rain fell 
4 do 6. 32 from 6 a. m. to 10:30 a. m. on Sept. 4. 

Dilworth (near) .........-- 3 6.00 | Mr. Giblen, located 1 mile north of Dilworth on farm, Sec. 32, T. 29 N., 

4 R.1E. fall, measured in a straight-sided can. 
ooo| Measurement. Heaviest rain fell around 5 a. m. on 

3 on y Soil Conservation Service Flood Control Surve 
Noon 3.50 ell, ll 1% miles SW. of Dilworth. Measured in 
Kildare 2 Noon 4:00 p. 0 Mr. located at City Lake, 2 miles east of 
22) Okla., S-inch standard U . 8. W. B. type nonrecorder age 

‘ 4:00 p. is operated b y Ponea City water department, Ponca City, 

3 5.00 | Guy Ray, located on farm 6 miles west and 144 miles north of Kil- 
P.m dare, Okla., Sec. 14, T-27N., R. 1 E., measured 5 inches in a straight 
sided bushel measure. 

ist 3 7:00 @......-- .90 | Weather Bureau observer, Eight-inch standard nonrecorder. 

Peckham (near)-_.........- 3 End of 6.00 y Soil Conservation Flood Control Survey, Blackwe' 
Noon kla., 1 mile south of Peckham. Measured in 
bushel measure. Heaviest rain from 6 to 9 a. m. on Sept. 4. 
12:30 p. 4:00 p. | 6:00 p.. dune .53 | Weather Bureay at Ponca City Airport. 
3 1:30 p. 3:40 p. .80 
4 2:10 a. 1:45 p. 6:00 p_- ns 2.61 
Okmulgee Count 
Bald Hill (SCS No. 3] 400p. 8:00a_ Cc. C. C, Camp, SCS-14-OK, Morris, Okla. located 244 miles 
2). 2.67 SW. of Bald ill in Section 7, Twp. i4N., R.1 8-inch standard 
3 End of 10.00 | Postmaster at reported that several farmers and men in town 
10 inches in straight: sided cans. Reliable infor- 
ma 
: 10. 50 Water ‘department nt Beggs, estimated and partly measured 10.5 

Boggs (near) -.....-...-.-- | PRE eee .---.d0- 12.50 | 8. J. Baker, located on farm 4 miles north of Beges, measured 12.5 

an extra good measurement. Reliable. U.S. E. D. 

Morris (SCS No. 1)-.-----. 3 8:00 a... 0 c.Cc.C, Game, SCS-14-Ok, Morris, Gage within city 
P. m. §:00 a 1.70 limits of Morris. 8-inch standard nonrecorder 
5 |. 1.80 Lowlands to SW. flooded especially where 

Croek runs into Deep Fork River. 
End of storm... 9.50 | Mr. Hacker, school teacher at Natura, measured 9.5 inches. U. 8. 
Natura (near)...........-- 3 aonb Tea FY 10.00 George Pickering, 2 miles north of Natura, measured 10 inches during 
Do. tS Tee Tt do... 6.50 Two road workers, 3 miles south of N re measured 
4 petty. 6.5 inches of rain in a No. 8 lard by 
do 11.50 | Mr, Harton, 1 mile north of Natura, 2 inches from top of a 
4 5 gallon oil bucket, or 11.45inches. U.S. EF. D. 
Wis e.5 3 10. 50 | Sal Burch, 3 miles north and 1 mile east of Natura, measured 10.5 
4 inches. U.S. E. D. 

3 3.55 | Weather Bureau observer. 8 inches standard nonrecorder. Gage 
2. 46 located 144 miles west of town State Highway No. 27. Gage 
yg AMMA 7:00 a. 4. . 06 is at city waterworks t. ‘ork River runs beside plant 

and was bank-full, very little pes tn into fields and low areas. 
Okmulgee was cut ‘off from Tulsa to the north. 
No. 2 coffee can. U.S. E 
y: 
5:00 p. | 6:30 3.87 
6:30 p. 7:30 p. 

Hominy (near) 3 End of storm 6.00 | C. R. om cost ond on 
Se P. m. Skiatook highway, measured 6 inches in straight-si 

Thundershower. Mist. 


| 
| 
| 
| 
| 
| 
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TaBLE 1.—Observed precipitation and other notes, storm of September 3-4, 1940-—Continued 
Date: 
Station Began Ended Observed at Remarks 
1940 
3 ....... 4.00 | Texaco Oil Co. plant, 4 miles south of Shidler, 4 inches 
Fi i.-chnoseaiel Late p. m. caught in gallon can. Not much run-off in this area; no heavy rain. 
t 7 < n Tuesday night and Wednesday. 
Skiatook (near) _.......... 3 do 5.50 | Mrs. P. V. Daniel, 344 miles west of Skiatook on State Highway 
4 Late p. m. No. 20, scianeed 5.5 inches in a straight-sided, well exposed can. 
Late p. m 
Pawnee County: 
Cleveland................. 3 DNA | |-.-...-.-).. 6:00 p.. il .35 | Weather Bureau observer. 8-inch standard nonrecorder. Great 
4:00 p. 6. 57 deal of run-off in this especially a few miles west of Cleveland. 
Cleveland dam failed, due to fiood waters; — of highway bridge 
below dam on U. 8. Highway No. 64 w 
Cleveland (near). ._.....- 18.50 | John Bycek, located 8 miles of on m 8. Highway No. 
64, measured 18.50 inches. U. 8. E 
87+ M. Moore, 6 miles east and south of Cleveland, caught 
a No. 2 wh m. he 4th; rainfall equivalent ‘of No. 2 
9.00 | J. M. Richards, at 34 mile west of Lleveland, 
measured 9 inches in a straight-sided container. U. S. 
8.7+ | Deems Station, 144 miles west of Cleveland, measured No 2 tub 
full rainfall equivalent of 8.7 inches. 
RS Span 19. 75 lark Moore at Hallett, 2 blocks west of pgved highway, measured 
19.75 inches after storm ended. U. 8. E. 
eee Seer 8.00 . H. Kurtz, DX Service Station at oo. measured 8 inches in 
astraight si sided barrel. Measurement made 5 days after rain ended 
Keystone (near) __._.....- 11.00 | George Millstom, 3 miles west of Keystone on bank of Cimarron River 
) measured rainfall in straight-sided can. Good. U.8.E.D. 
11.00 8. Thomas, on Farm 2 miles west of Keystone, measured 11 
in drum. Good. U.8. E. D. 
Do 9.75 | J. N. Woodfin, 344 miles northwest of Keystone of No. 
64. measured 9.75 inches in a bucket. Good. U.S 
Maramec (near)_.........- 19.00 | Mr. Wisel WA mile south of west side of Maramec, ALP 19 inches 
in a straight-sided container, Mr. Wisely has been in Civil Service 
and seems very reliable. U.S. E. D. 
(| ARRAS Bis dens“. 18. 754+-| W. C. Carpenter, 2 miles south of Maramec, measured 18.75 inches 
me “nan cream can, which ran over at 10:30 a. m. on the 
Rieter se a EN FF 14.00 | C. D. Ryan, 2 miles east and 2 miles north of Maramec, estimated 14 
inches, ramet ogy an oil drum, which was protected slightly by 
650 | F.A. Tirabe, hardware sore at P Pawnee, measured 644 inches in rain 
Pawnee (near). &7 4 miles south and 6 miles east of Pawnee, reported 
é ) - that a No. 2 tub (rainfall equivalent of 8.7 inches) ran over at 7:30 
a. m. on Sept. 4, 1940. U. 8 
0 Weather Bureau observer. ‘standard nonrecorder. Arkansas 
about 4.5 
54 
Ralston (near). ........... F. Pipe Stem, 4 miles south of Ralston on farm, caught 8 inches in a 
é ) — ght-sided can. Reliable. Great deal of run-off in this area. 
small creeks flooded. Not much crop damage, however, as 
and has considerable slope in this locality. 
Pay 7.70 | W.E. Christman in Yale, measured rainfall in a No.2tub. Tub was 
Y 16. 50 m east 1 mile north measured 
wath ) inches in an oi] barrel. U. 8 
Tulsa County: 
~ 11,00 | R. Burnby, $4 mile south of Bixby, measured 1! inches in  straight- 
14.00 Beg of Bixby, measured 14 inches in a stock 
14.50+| Tom Madison Grocery, 4 — south and 7 miles west of Bixby, 
+ oer USED . Madison said possibly an inch ran 
. 8. E. D. 
straight sided tub. U.8.E.D 
13.00 Brown's Grocery Store, 7 miles south wart Bisby, 
measured 13inchesinanoildrum. Snake, Duck & Euchee Creeks 
0 > camp, a en 4 
He. 4.51 non-recorder. No flash or heavy rains. 
roken Arrow (near)_....- 7.00 | Mr. E. C. Carter, wort of 7 lashes 
lion bucket. Collinsy’ ville estimated 2 inches for storm and 
2.00 ta et agent a ns an 
re this amount to the railroadcompany. A slow steady rain. 
Jenks (mear)............... 17.00 | W. F. Young, 2 miles west and 1 miles south of Jenks, had bucket 
which measured O55 tos’ Cote 0.93 foot across top and 0.76 foot at 
bottom. Bucket caught full twice. Rainfall equivalent for 2 
Oneta (near oa ~~ Ok 22, Broken A Oklah Gage located 
2:00 a. 4:00 p. 6:00 6.10 5 miles southwest of Oneta. 8 inch standard nonrecorder. 
5. Cc. F. Skiatook, Oklahoma, measured 5 inches in a 
Creek about ¥4 bank-full at Skiatook. 
3 .08 | Weather Bureau observer. 8 inch standard nonrecorder. 
10:30 a. 3.38 
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TaBLe 2.—Hourly amounts (inches) at Tulsa Airport, TasBLeE 1.—Estimated flood losses during 1938 
eptember 3-4, 1940 
Live- 
Third | Third | Fourth | Fourth Tangi 
' Hour property and | Suspen- 
a.m p. m. a.m p.m Matured) Prospec- 
River and drainage crops | tive crops sion of Total 
0 0 161 0 Grand River --.....-.-- 00, 108 700 400 95, 200 
0 - 06 1.98 0 ATLANTIC SLOPE 
Merrimack on 1 6, 000, 000 
Connecticut River......|23, 673,000 125, 596, 000 
FLOOD-STAGE REPORT FOR SEPTEMBER 1940 "190,000 | $10,210 | | | | 228 
Roanoke River--.....-- 5,000 | 11,000 261, 000 |........- 46, 000 343, 000 
[All dates in September unless otherwise specified] Neuse River.........-.- 3, 800 1, 3, 500 44, 100 
Cape Fear River--_.-...|.......-..-}...------ 2, 750 250 1,000 4, 000 
28, 500 |....-...- 2 000 30, 500 
Above flood Crest ae ee eee eee 650 4,750 5, 400 
Flood | Stages—dates Altamaha River-......- 7,000 200 8,000} 3,600} 9,000 27, 800 
River and station stage EAST GULF OF MEXICO 
From— | Stage | Date Apalachicola River 3, 300 3,650 | 10, 250 21, 300 
ATLANTIC SLOPE DRAINAGE Conecuh River--_......- 23, 300 220 oo ee 1, 900 38, 020 
Feet F Alabama River_.......- 375,000 | 12,700} 276,000 | 17,600 | 221,000 | 902, 300 
Jamon: Columbia; V8... 10 | Aug. 31 3 16.0 1 Black Warrior and 
Saluda: Pelzer, 8. 6 1| 69 1 Tombigbee Rivers....| 40, 400 500 2,450} 4,060} 45,000 92, 410 
Catawba: Catawba, N. C_................- 8 | Aug. 30 2 16.0 | Aug. 31 Pi River_...... 145, 000 3, 700 86, 000 9,000 | 25, 000 268, 700 
Contes: 8.0 Pearl 95, 2, 300 165, 000 5, 24, 000 291, 600 
Ferguson, 8. 12| UPPER MISSISSIPPI BASIN 
Savannah: Butler Creek, Ga.............-- 21 1 2 22.9 1 Chippewa River__.....- 72, 000 5, 000 20,000 | 15,000 |......_-- 112, 000 
Whitewater and Zum- 
MISSISSIPPI SYSTEM bro 80,000 | 40,000 122, 000 
Black River (Wis.)..-.- 67, 000 
Arkansas Basin Root River (Minn.)-..- |. 20,008. 1... 20, 000 
Wisconsin River-_......- 204, 315 | 524, 150 155, 600 13, 535 | 42,100 939, 700 
North Canadian: Yukon, 8 5 5 9.1 5 Turkey 26, 200 
Arkansas: Tulsa, Okla..............-.....- 16 4 5 19.3 5 Rock River__.......---- 440, 000 | 245, 000 35,000 | 31,000 | 45,000 796, 000 
Cedar-Iowa Rivers... ..- 1,900 1,000 3, 500 
oines River.....- 9,750 | 58, 750 3, 800 250 72; 850 
1 Continued from preceding month. Tilinois 15, 200 
Mississippi River above 
airo, 1, 164, 250 | 125,800 | 148,300} 2,940 | 43,560 | 1,484,850 
MISSOURI BASIN 
ESTIMATED FLOOD LOSSES AND SAVINGS DURING 1938 1,099, 000 
Rivers in Colorado---_- 679, 000 
| By Bennett SwENsoNn Fall River in South De- aiid 
Big Sioux 000 86, 000 | 5, 000 116, 000 
(U. S. Weather Bureau, Washington, Oct. 1940] Smoky Hill River 440. 000 000 | 11,000 894, 000 
181,000 | _ 308, 00 
The estimated flood losses during the year 1938 (table 1) Missouri 165, 785 | 137,500 | 942,000 | 12,100] 4/550 | 1, 261, 935 
total $101,099,645. The average annual loss for the years OHIO BASIN 
1924 to 1938, inclusive, is approximately $105,000,000. Muskingum 5,500 | 13,000 5,000} 23, 500 
The greatest annual loss during this period occurred in Green 10, 000 
1937 with a total estimated loss of approximately 171190 | 275 200 | 3,596,750 | 6,200 | 188, 100 | 4, 287, 380 
. $482,000,000, and the least in 1931 with a total of about River 15,000 |........- 700 |........-]......--- 15, 700 
autauga River(Brush 
$2,800, 000. 100,000 | 5,000 1,000 | 106, 000 
The outstanding floods during the year, with estimated tittle |... | 1,00 |... 85, 000 
losses, were as follows: wane Beane 
Floods in New England during September caused dam- Black 17,000 500| 200] 6,000} 23,700 
age amounting to about $37,000,000; early in March a 
total loss of approximately $24,500,000 occurred during a 
Little Arkansas River.. 000 000 9, 500 
the severe floods in southern California; and in July a loss Walnut | 210,000 
of more than $5,000,000 was reported from floods in the Verdi River 108 00 110,00 
Colorado River in Texas. of 300 | 120346 | | 28800 | | 7580188 
The reported savings as the result of flood warnings North Canadian River-| 80,100 | 500 | 10,050 100 | 90,750 
during the year, shown in table 2, reach a total of more page 
than $11,000,000. 2 Including all agricultural losses. 


1940 
TABLE 1.—Estimated flood losses during 1938—Continued 


Live- 
property |Matured| Prospee- | 92 
River and drainage totally or other | sion of Total 
partially crops | tive crops | movable | 
yed farm 
property 
ARKANSAS BASIN—Con, 
Petit Jean River-.......| $600 $600 $1, 200 
Arkansas River__.__.._- 168, 850 | $90,300 | $133,900 | $30,900 | 103, 000 526, 950 
RED BASIN 
Little River. 35 1, 880 
Sulphur River___._....- , 500 3, 000 550 8, 100 9, 400 42, 550 
Cypress 150 500 8, 150 
326,850 | 16,700 138,000 | 104,500 | 33,800 619, 850 
LOWER MISSISSIPPI 
BASIN 
WEST GULF OF MEXICO 
Sabine 1, 500 500 2, 700 7, 400 
Trinity 154,545 | 11, 680 176,340 | 35,225 | 41, 504 419, 204 
Colorado River_.......- 1, 800, 000 | 200, 000 |3, 195, 000 5,000 |......... 5, 200, 000 
Guadalupe River___..._ 10,000 | 72,000 | 152,000 236, 140 
Rivers in Eastern New 
108, 500 4,000 1, 000 116, 500 
Rio Grande-____......... 10, 100 2, 725 eee 13, 825 
COLORADO BASIN 
Gunnison 500 850 13, 150 
Miscellaneous rivers in 
PACIFIC SLOPE 
Rivers in Southern 
Tulare& Kaweah 
San Joaquin River___... 150, 000 ...-.--- 341, 150 a 493, 350 
Sacramento River_..... 752, 200 | 691,650 | 1, 400 | 58,750 | 403,500 | 3,312,500 
Willamette River__..... 5, 500 2, 000 500 9, 000 
Geend tetel. 101, 099, 645 


TaBLE 2.—Reported savings resulting from flood warnings during 1938 


ST. LAWRENCE DRAINAGE 


Grand River... RUE. $6, 225 
ATLANTIC SLOPE DRAINAGE 


1 Estimated. 
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TaBLE 2.—Reported savings resulting from flood warnings duri 
1938—Continued 


EAST GULF OF MEXICO 


Black Warrior-Tombigbee 67, 100 
UPPER MISSISSIPPI BASIN 
Whitewater and Zumbro Rivers in Minnesota_-__-__-___ 10, 000 
Black River in Wisconsin.__._..._.____.-.---___-_- 10, 000 
Root River in Minnesota.................-........ 10, 000 
Mississippi River above Cairo, Ill__.........-....--- 141, 950 
MISSOURI BASIN 
Smoky Hill River in Kansas--_----_-_....-...------ 140, 000 
OHIO BASIN 
WHITE-ARKANSAS BASIN 
Black River in Missouri-_-_-_-..........--...-.-.---- 65, 000 
Leone 1, 354, 100 
Cottonwood River in Kansas-_---..........-...---- 5, 000 
North Canadian River... 1, 000 
RED BASIN 
Little River in Arkanens........ 2, 275 
Sulphur River in Texte... 63, 000 
LOWER MISSISSIPPI BASIN 
Tallahatchee River in Mississippi__...............-- 5, 000 
WEST GULF OF MEXICO 
GULF OF CALIFORNIA 
PACIFIC SLOPE 
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CLIMATOLOGICAL DATA 
[For description of tables and charts, see Review, January, pp. 32 and 38) 


SepremsBer 1940 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with dates 
of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by the 


several headings. 


The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 


greatest and least monthly amounts are found by using all trustworthy records available. : 
The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Ofcourse, the number of such records is smaller than the total number of stations. 


Precipitation 
8 Monthly extremes g Greatest monthly Least monthly 
g | 33 Station 3 ge | $3 Station Station 
Q 
ee In. In. In. In. 
73.7 | —2.0 3 1.47 | —2 05 | 4.86 | 0.12 
72.6) —.2 10 2.76 | +1.43 | 7.43 
71.2 | —3.2 9 1.83 | —1.48 | 08 
OS “eae 65.6 | —2.0 10 -40 | —.07 | Elk Valley___.._..__- 4.89 | 76 stations._........_. 00 
7” Ss 60.6 | +2.5 8 2.79 | +1.42 | Trickle Park___...__- 7.29 | Garnett_............. 56 
77.3 | —2.1 | De Funiak Springs__- 13 6.72 | +0.5 | 21.80 | Mount Pleasant_____. 42 
TCR 72.9 | —2.5 23 1,04 | —2.56 | Glennville__..._.___- 3.65 | Carlton Bridge_.____- .04 
59.3 | +2.2 7 3.32 | +2.25 | Big 7.05 | Clark 
66.6 | —1.3 21 | —3.01 | ..| .00 
65.2 | —2.0 22 1.17 | —2.15 | Tel] 
65.8 | +19 17 .94 | —2.82 | | T 
70.5 | +.7 11 2.50 | —.27 | Arkansas 5 | 39 
66.7 | —3.8 21 1.97 | —.94 Pippa co 45 
Louisiana. ........-.- 75.2 | —2.8 | New Orleans (Audu- 10 3.74 | —.11 Ville Platte 30 
64.5 | —3.2 21 27 || 3.31 | —.07 | Frederick, Md______- Snow Hill, Md______-. 1.00 
60.0 | +.3 20 26 || 2.35 | —.96 | .14 
62.6 | +3.4 17 125 |} 1.01 |} —1.79 | Farmington. -10 
73.3 | —2.6 12 112 |} 240] —.62 | Pearlington..........| 6.57 | .32 
68.8) —.6 9 126 .69 | —3. 29 . 00 
61.2 | +5.9 3 10 |} 1.86! +.52 | Birch Creek Camp... Sentinel Butte Pass__| .04 
61.2); —.1 16 127 || 1.13 | +.69 | Charleston Mt. R. 00 
58.9 | —1.3| Mount Carmel, 21 27 || 3.98 | +.15 | Ambherst, Mass___.__. 1.53 
New Jersey. 63.5 | —2.3 20 27 |} 4.41 | +.62 Tuckerton........... 1.17 
New Mexico. 65.3 | +.9 5 27 1.52) —.17 
New York. .......--- 59.1 | —2.0 120 26 || 3.37}; —.11 
North Carolina ----- 68.1 | —2.9 22 127 || 1.48 | —2.46 
North Dakota_...._-- 62.8 | +5.9 3 111 |} 1.06) —.44 
ae ee 62.9 | —2.8 20 26 || 1.54 | —1.42 
a 126 || 2.83 | —. 26 
58.9 11 9 5 || 2.87 | +1.66 | 44 
Pennsylvania. 61.4 | —2.8 20 26 || 3.41 | +.02 | 1,27 
South Carolina... 72.4 | —2.0 ittle 22 27 || 1.39 | ~—2.65 | 00 
South Dakota__.____- 67.1 | +5.4 7 25 .75 | —.74 | Waters T 
Tenn 68.7 | —2.8 22 28 || 1.07 | —1.93 | Covington... Charleston........_.. -18 
75.9} —1.4 9 126 || 1.40 | —1.49 | 4 00 
61.8 | +1.0 1 127 || 2.72 | +1.66 | Cedar Breaks_-_______ Utah Lake (Lehi)....| .61 
65.3 | —3.4 21 127 || 1.57 | —1.51 | Winchester. _.._..___ Wytheville_.......... .30 
Washington 62.7 | +4.6 20 || 2.038; +.19 | . 38 
West 62.2 | —4.2 20 | 2 112 || 2.88 | White Sulphur Springs) .50 
61.4 | +1.0 19 | 3 26 || 1.24 40 Darlington... 
59.1 | +4.3 16 || 2.29 14 Sus ing Aspen .57 
reek. 
Alaska [August]_____- 54.3 | +1.6 4 || 4.03 Little Port Walter__- 2B 
75.3) +.5 8 || 5.64 stations............. 
Puerto 79.2| +.7 2 115 |! 6.21 61 


1 Other dates also, 
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(The table herewith contains such date as has been received concerning severe local storms thet 
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SEVERE LOCAL STORMS 
[Compiled by Mary O. SoUDER from reports submitted by Weather Bureau officials] 


~~ aeeaamaaia paees A revised list of tornadoes will appear in the United 


Meteorological Y: 
Width | poss | Value of Character of 
Place Date Time of path, Remarks 
yards of life storm 
$25, 000 Buildings and electric service damaged; 2 persons injured. 
New Jersey, southwestern 1 ds eR BEE ke 4] 1,000,000 | Tropical disturb- measured from 4.50 to 10. — within 12 hours at most stations. 
quarter of the 8 Number of small rivers flooded, breaking several dams. Property dam- 
= , mostly to highways and or eet is estimated at more than $1,000,000. 
It is tee ee rey that no rain fell at the coastal stations of = 
m this storm. 
Niagara County, N. Y., Ses. isies 12-3 205, 000 | Heavy hail_....... y damage, $5,000; crops loss, $200,000; path 30 miles long. 
northern port 
Haysville, Kans., vicinity of. . Tornado. This storm struck for a short distance in a wheat field. 
Kit Carson, Ae 5,000 | Heavy Highway washed out; houses 
to Cimarron, 5 | 3:40-5 p. 11-6 4,000 RE Loss mostly in feed crops; path 20 miles long. 
ans. 
500 | Hail and wind..-. greenhouses, $500; severe loss to and gardens. Denver 
Pegvered wl with from 2 to 4 inches of hail about the of marbles. 
Moccasin, 5, 000 rain and | Fields and houses flooded; crops buried more than a foot under the sand. 
wind. 
runsville to Oyens, Iowa. - . - 7} 11p.m-_-..... 12-4 |__.... 5,100 | Hail, electrical....| About 250 farms affected; greatest damage to late corn. Many windows 
| beoken:; ; house damaged by lightning; loss in crops, $1 5,000. 
Cheesman, 1p. 500 | Heavy perty damaged; loss to crops, $500. Ground covered with 4 inches of 
Lockport, N. Y_- 10,000 | Thunderstorm....| Barn and contents destroyed by lightning. 
3,000 | Thundersquall___- confined to a narrow mile-long east-and-west strip a few blocks 
south of the business section; property damaged. 
N. Mex., vi- 1,000 | Barn and contents destroyed. 
Roads d False River 24 | 4:45 a. m....}-......... 1 000 | Tornado--____..._- Several small homes destroyed and several damaged including a cotton 
1 critically. 
unky, Miss., vicinity of__- 100 0 000 |____. The first damage occurred about a mile northwest of Chunky when a 
- of e residence was Smovel 10 to 12 feet from its foundation with the only person 
in the house a woman, who was slightly injured when she was blown 
from the back porch into an adjoining room. A short d away, 4 
Negro church was blown from its foundation and several tenant houses 
unroofed. Trees blown down lay in all directions, showing the effect 
of the rotary motion of the storm. A funnel cloud was not observed, but 
many persons mentioned the red appearance of the clouds prior to the 
occurrence of the tornado and all re the roaring noise similar to the 
passing of a heavy freight train. e timbers, pieces of roofing, and 
other debris seen whirling in the air several hundred feet high. Several 
persons slightly injured; path 880 yards long 
Lauderdale, 500 1 30, 000 |. At least 9 houses completel demolished and others badly damaged; sev- 
eral persons were injui requiring hospital treatment. About 256 per- 
sons cared for by the Red Cross. Trees uprooted and broken lay in all 
directions. Small casualty list because the storm struck during daylight 
hours rather than at night. Path 3 miles long. 
Chicago, and vicinity. 250,000 | For 18 hours high waves battered the harbors of Jackson, Grant and Burn- 
ham Parks; 16 small bosts capsized and 36 others were damaged, 
Atlantic City, N. J.,? vicinity Wind and rain_____ Loss in crops; damage to electric and telephone lines and property. 
Artec Ruins, N. 30 | 4:45-5:05 p. Heavy Property damage, $1,500; crop loss, $2,000. 
m. 
LATE REPORTS FOR AUGUST 19403 
, Kans., 5 miles south 0 $6,000 | 
and 2m a 
Goree, 27 | 5-6 p. m____. 000 | Heavy Crop loss, $50,000; property damage, $5,000. 
Gatesville, Tex._........-.... 29 | 3-3:15 p. m_- 15, 000 Crop loss, $10,000; property damage, $5,000. 
29 | 3-4 p. m____- 13-5 Loss to cro 
29 | 3:20-3:55 p.m 5, 000 ail ond to property and utilities. 
1 Miles instead of yards. 


2 From press reports. 


36-9: Sup report 
with estimated Gamage $6,445, 000 in bo 


‘ical storm of August 1940, in Louisiana. 
1940,’’ issued by the Hydrological Unit of the Weather Bureau at Fort Worth, Tex. 


This storm was yee on August 6-7, with $200,000 


appears in “Daily and Hourly 


SOLAR RADIATION AND SUNSPOT DATA FOR SEPTEMBER 1940 


A PREDICTION OF MONTHLY SUNSPOT NUMBERS 
THROUGH 1944 


By Joun Q. Stewart and Forrest C. EaGieston 
[Princeton University, ee New Jersey, October 1940] 


In several recent papers ' a method has been outlined 


for fitting the curve 


Ap. J. 88, 385, 1938. “J. 
Astronom. 


J. Q. Stewart and H. A. A. Panofsky. 
91,72, 1940. Cf. 


M. Waldmeier, 


. Stewart and F.C. sj. ¢ Stewart and F. C 
. (Zurich) 133, 105, 1 sj. 


to sunspot numbers, where F is the Wolf number at time r, 


and F, a, 6 are constants throughout a given cycle or out- 


burst. 


Annual numbers for the remainder of the 

cycle were predicted by exirapolating such a fit.? 

cently we have published our predicted monthly numbers,’ 
ne sg with annual numbers predicted by o 


resent 
ore re- 


ers. 


n Tables 1 and 2 our predictions are here reprinted to 


. Stewart and F. C 


Publ. A. P. in press (Dee, 1940). 
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bring them to the attention of meteorologists. Our POSITIONS, AREAS, AND COUNTS OF SUNSPOTS—Con. 


method cannot predict the course of sunspots after the 
beginning of the next cycle, which may be expected 
(but uncertainly) in 1944. We question whether any 
method can at the present time predict in detail spot 
numbers after the next “outburst” begins. 


TABLE 1.—Annual Wolf numbers 1933-44 


Year Observed | Computed Year Observed | Computed 
5.7 88.8 87 


Notg.—The computed numbers in parentheses, 1933-38, were those used in the fit 
the computed numbers after January 1, 1939, were predictions by extrapolation. 


TaBLE 2.—Predicted monthly numbers 1939-44 


1939 1940 | 1941 1942 | 1943 1944 

January -- --| 9978] 735) 482) 29) 16.2 8.6 
97.8) 711 46.2) 27.5 15.3 8.1 
93.8} 66.8) 428) 252) 13.9 7.3 
91.4 64.4 40.9 23.9 13.1 6.8 
89.4) 623) 39.3) 228) 125 6.5 
87.2; 60.3) 37.7) 21.8) 11.9 6.2 
August......... 84.8] 580) 360) 20.7 11.2 5.8 
82.6] 56.0) 34.5 19.8} 10.7 5.5 
77.9 51.9 31.6 17.9 9.6 4.9 
75.7} 50.1) 30.2) 17.0 9.1 46 
NotEe.—All the computed monthly values are for the middle of the month. A random 
irregularity from the ctions, month by month, is to be expected: The predictions 


purport to represent underlying trend. 


POSITIONS, AREAS, AND COUNTS OF SUNSPOTS 


here. For each day, under longitude, latitude, area of spot or group, and coun 
are included assumed longitude of center of the disk, assumed latitude of center of the 
disk, total area of spots and groups, and total spot count. 
Heliographic 
East- Area 
Date | | Witsoe | tance| spot | | Qual: | Observatory 
cen- | grou 
longi-| tude 
tude disk 
1099 hm ° ° ° ° 
Sept.1...}11 4 6973 | —74 115| —4 75 24 5| F U.S. Naval. 
6972 | —69 | 120 | —17 73 | 145 10 
6971 | —48 | 141 | —11 52 48 ll 
6969 | —48 | 141 | +12 48 12 2 
6969 | —40 | 149} +11 40° 21 4 
6968 | —38 | 151 | +16 39} 145 1 
6967 | —10 | 179 | +15 13 73 6 
6967 | —2/ 187 | +15 8 73 7 
6965 | +6 195| 15 | 776 35 
6955 | +87 | 276| —7 88 48 1 
(189)) (+7) 1, 490 92 
Sept. 2...) 11 25 6972 | —55 | 120} —17 60 | 194 15; G Do. 
6971 | —34 141 | —11 39} 121 8 
6969 | —27 148 | +10 19 10 
6968 | —24 151 | +16 26} 145 1 
6967 | 178 | +15 48 2 
6967 | +12} 187 | +15 14 48 2 
6965 | +17 | 192| —8 291 35 
6965 | +26 201; 31 | 582 8 
6974 235 | -7 63 73 7 
(175)! (+7) 1, 696 88 


Heliographic 
East- Area 
Date | |Win | | | Observatory 
ard ence rs Lati-| from | or |°U2t ty 
time . in tude tude | cen- |group 
terof 
tu 
100 Am ° ° ° ° 
Sept.3...| 10 56 | 6072 | —41 | 121|—17| 104 15 | VG | U.8. Naval. 
6971 | —20 | 142/ —11 26 | 133 10 
6969 | —20 | 142/ +12 21 48 6 
6969 | —13 | 149} +11 M4} 145 2 
6968 | —11 | 151 | +16 15 48 1 
6967 | +17 179 15 20 36 3 
6967 | +26 | 188 15 27 24 3 
6965 | +30 | 34 | 291 35 
6965 | +39 | 201 -8 582 4 
6974 | +73 | 235 | —7 75 12 3 
(162)} (+7) 1, 513 
Sept.4.../ 11 18 6972 | —28 | 121 | —17 38 | 104 11; @ Do. 
6971 | —5 | —10 18 | 145 14 
6069 | 151] +11 5] 121 3 
6968 | +16 10 | 145 1 
6967 p>} 179 | +15 31 24 1 
6965 193 | 46 | 104 15 
6965 | +52; 55 | 485 48 
(149)| (+7) 1,308 | 9% 
Sept. 5...| 10 57| 6972) —14/ 122| —17/ 218 18 | Gn Do. 
6972 | —15 24 48 4 
6971 | +3) 1389) —10 17 48 3 
6971 | +10; 146 | —10 20 97 ll 
6969 | +11) 147 12 13 24 8 
6969 | +15] 151 11 16; 121 10 
6968 | +16 | 152 +16 19| 145 2 
6975 | +46 | 182) —11 45 73 6 
6965 | +57) 193) 60 10 
6965 | 203; 485 1 
(136)| (+7) 1,356 | 73 
Sept.6...| 10 50| 6977) —78 45 16 77 6 Do. 
6977 | —69 54 14 70 6 1 
6972; —1 122 | —17 24 | 267 19 
6971 23 | 146| —10 29) 145 16 
6969 29; 152] +10 29 73 6 
6968 | +30 153 | +16 32] 121 2 
6975 | +57 | 180 | —10 60 12 2 
6975 | +60] 183 | -12| 97 7 
6965 | 203; 80/ 582 1 
(123)) (+7) 1,309} 655 
Sept. 7...| 10 48 6977 | —56 54 | +16 56 73 Do. 
6978 | 109 —13 20 12 1 
6972 | +11 121 | —18 158 
6972 | +17 127 | —17 30 48 18 
6971 | +36 | 146 | —10 40 | 145 24 
6969 | +41 | 151 | +11 41 48 6 
6968 | +43) 153 | +16 43 97 2 
6975 | +76 | 186 | —12 7 48 4 
(110)} (+7) 629; 72 
Sept.8...| 9 4] 6077|—49| 48 | +15 49; 73 14| G | Mount Wil- 
6972 | +26 123 | —17 35 | 242 30 son. 
6971 | +47 | 144 | —12 97 23 
6969 | +53 | 150 11 53 24 4 
6968 | +56 | 153 73 
(97)| (+7) 509; 80 
Sept.9...| 11 27| 60979; —88/| 355/ +6/| 48 2| G | Naval. 
6977 | —38 45 | +14 39 24 10 
6977 | —32 51 | +14 33 24 6 
sa +31; 114) +5 31 6 1 
6972 | +40 123 —17 47 | 170 15 
6971 | +62; 145/| —12 65 10 
6068 | +70; 153 +16 70 48 2 
(83); (+7) 417 46 
Sept. 10..| 12 21 6979 | —74| 74| 242 2| Do. 
6977 | —18 51 | +14 2 | 145 15 
5B) +5 ll 6 1 
6972 | +53 | 122 —17 59 | 182 
6971 | +76 | 145 | —12 78 6 1 
(69)| (+7) 581) 
Sept. 11..| 12 46 6979 | —60 | +6 | 145 3 F Do. 
6977 | —4 52 | +14 9) 121 10 
6072 | +66 | 122 —16 5 
(+7) 363 18 
*= Not numbered. 


VG=very good; G=good; F =fair; P=poor. 


1933.5 
1934.5 
1935.5 
1936.5 
1937.5 
1938.5 

{Communicated by Capt. J. F. Hellweg, U.S. Navy (Ret.), Superintendent, U.S. Naval 

Observatory.] xu measurements and spot counts were made at the Naval 5 ahem | : 

from plates taken at the observatories indicated. Difference in longitude is 

from the central meridian, positive toward the west. Latitude is pve toward the 

north. Areas are corrected for foreshortening and expressed in millionths of Sun’s hem- 
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a Heliographic Heliographic 
East- Area East- Area a 
Date stand Wilson ond Spot Observatory Date stand Wilson Spot Observatory 
- er- s qual- TV: - er- nce q 
ard ence rz Lati- from | pr “ity ence Lon- Lati- from | pr |count ity 
4 u cen- | grou’ n cen- |group 
longi- tude ter of » longi- tude ter of : 
tude disk tude disk i 
10 | olelele 190 | 
Sept.12..} 11 42] 6980| —57) 48 4| | U.S. Naval. Sept. 22..| 11 39| 6991 | 205| 68| 582 1} | U.S. Naval. 
6979 | —47| 73 6 6988 | —29| 242] —7| 33] 48 4 
6977} +9] 52/ +14] 97 6 698s | —28| 243] 32] 48 8 
6972 | +79| 122} -16| 80] 48 1 6985 | —5| 265|—-10| 12 7 
6985 | 272] 16] 97 1 5 
(43)| (+7) 266 | 17 6992 | +15 | 2896] —6| 20 6 1 
6982 | +40! 311] 43] 776] 30 
Sept.13..] 11 32| 6980|—43| 347/+15| 43] 48 5| G Do. 6980 | +78 | 349) +14| 78] 145 9 8 
6979 | —34| 356) 34 24 2 
6981 | —31 | +14] 32] 24 4 (271)| (+7) 1,714] 61 
6977 | +24 54 | +14 25 | 145 14 
Sept. 23..}12 6991| 206] 54] 533 1| Do. 
(30)| (+7) 241) 25 6995 | —43 | 215| +6| 43) 12 2 
6988 | —16 | 24 6 Q 
Sept. 14..| 10 48] 6982| —73| 304|—-13/ 75] 6] VG Do. 6088 | —15| 243) —-11| 2] 48] 2 
6980 | —26| +15] 28] 12 5 6985 | +14] 272) -—9| 21| 97 1 
6979 | —21| 356] +5/ 21| 12 3 6994 | +21] 279) —5| 24 6 1 
6981 | —18 | 359| 20| 24 4 6993 | +42] 300} +23| 44] 97 1 
6977 | +38 | 55 | +14 206} 2 6982 | +48 | 306] —11| 51] 194 5 
6982 | +60| 318| 63/ 533] 1 £ 
(17) | (+7) 260 33 ‘ 
(258)| (+7) 1, 544 20 Q 
Sept. 15..| 12 47| 6982] —57| 306] 61 6 Do. 
6980 | —14| 349 | +15 17 97 ll Sept. 24..| 11 32 6991 | —39 | 206| —5 41 Do. Q 
6981} —8| 355/414] 12| 2| 2 6996 | -15| 230| +12} 16] 12] 7 2 
20/426) 2] 7 6 6988 | —1| 244].-10] 18] 24 1 
6977 57| 54| 97 9 6985 | +28 | 273] —8| 32] 121 1 
6993 | +56 | 301 | +23 58 | 109 2 
(3) | (+7) 207; 29 6982 | +61 | 306 | —10 194 4 q 
6982 | +73 | 318| —9| 75| 727 1 ral 
Sept. 16..| 11 19| 6985| —80| 271|-10| 80] 1/| VG Do. 8 
1 145 
6983 | 20| 407) 34| 6 Sept. 25..|15 4| 6997|-77| 153|/-11| 79| 12| @ Do, 
15 97 
351) 466 | 36 
(+0 6993 | +70 | 300} +23} 3 
Sept.17..| 11 40| 6085 | —72| 265|-11| 74] 121 1| F Do. 6982 | +78] 308|-10| 73) 1 
6985 | —67| 270} 69] 170 1 
1 121 | 
6986 | +20 | 357 21 6 3 Sept.26..}12 19] 6991 | —11| —5 6 | 436 1| F Do. 
6983 | +41 | 18] 427] 44] 48 7 6996 | +9] 227] +8] 10 6 2 e | 
6984 | +55 32| --7 58 12 4 6988 | +23 | 241) —7 12 1 . 
6977 | +78 | 55) +15} 78] 12 1 6985 | +55 | 273 | 73 1 
(337)| (+7) 660 | 48 (218)| (+7) 57 | 5 
Sept. 18..| 11 27| 6988| —85| 239] —5| 85] 48 1| F Do. Sept.27..] 11 24] 6991] +2] 207] 12] 436 Do. 
6088 | | -11| 242 3 6999 | +8] +14] 11] 12 4 
6987 | —67 | 257| —11| 48 1 6998 | +20] 225] 26] 48 5 
6985 | —59 | 61] 73 1 6985 | +68 | 273] 70] 73 1 
6985 | —53 | 271| -10| 66| 97 1 4 
rey 364 (205)} (+7) 569 ll 
1 
6986 | 358 35 = 2 Sept.28..| 10 57] 6991 207 19 436 1 Ga Do. 
+52] 16/428] 64] 36 5 6099 1 
6998 | +33 —9| 37] 24 3 
(324)|} (+7) 1,259] 55 6985 | +81 | 273] -8| 82] 73 1 
Sept.19..| 11 29| 6988 | —70| 72] 145 3| F Do (192)} (+7) 557 7 
6988 | —69 | 242] -11] 70] 194 6 
6087 | —53 | 258|-11| 56| 24 1 Sept.29..}11 56] 7001] 103] +5| 76| 73 2| VG Do. 
6985 | —45 | 266] -—10| 48| 73 2 7000 | —23 | 156) —9] 28] 12 3 
6985 | —39 | 272} -10| 97 1 2] 2 4 
6982 | —2| 309| 583] 25 6991 | 208; —5| 31] 412 1 
6980 | +40 | 351|415| 40] 436| 30 6998 | +48 | 227| in| 12 
(311)| (+7) 1,502| 68 (179)| (+7) 630 | 20 
Sept. 20..| 11 16 6988 | —57 | 241] —7 60 97 31a Do. Sept.30..| 9 34 7001 | —67 | 100] +5 67 73 4| VG | Mount Wil- ” 
—56 | 242) 60] 145 5 7000 | —8| 159] 17] 12 4° son. 
6987 | —40| 258] -11| 44 6 1 6991 | +41 —5| 412 1 
6985 | -31 | 267|-11| 36| 73 2 6999 | +49} 216/ +14] 49| 48] 12 
6985 | —27| 271] -10| 33] 97 1 6998 | +61 | 228] 291| 15 
6989 | —19 2 | 3 2 
6982 | +12| 22| 727| 37 (167)} (+7) 836 | 36 0 
6980 | +53 | 351 | +16] 53] 630| 32 ~ 
(298)| (+7) 1,823 | 84 Mean daily area for 30 days=962. ea 
Sept.21..|11 205| 582} VG Do. *=Not numbered. 
6988 | —43| 242] —7| 46| 73| 6 VG=very good; G=good; F=fair; P=poor. 
6988 | —42| 243) 73 10 | 
6987 | —26 | —11| 32 6 1 
6985 | —18 | 25| 24 2 0 
6985 | -13| 272} -9| 22] 97 1 
6989 | —5| 280] +4 5| 48 5 
6990 | +17] 302; +8] 17] 24 3 
e982 | 310} -11| .727| 35 i 
6980 346| +18] 61] 48 1 
6980 7 +14] 533] 20 
(285)' (+7) 2,235 | 85 
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